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WEEELY. 








NEW RUSSIAN BATTLESHIP, 


ARMAMENT, four 12-inch guns, twelve 6-inch rapid-fire, twenty 3-inch 
TorPEDO TUBES, six. 








NEW RUSSIAN CRUISER. 


TorPEepo TvuBEs, four. 


Armor: Deck 13 inches on flat; 3 inches on slopes. ARMAMENT, twelve 6-inch rapid-fire, twelve 3-inch rapid-fire, six 17¢-inch rapid-fire guns, 


AMERICAN-BUILT SHIPS FOR THE RUSSIAN NAVY.—(See page 294.] 
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aX oe *r = ° real value) over several years, brought to light the fact 
+ \ « e 

a ricy ty i P- merican. that the maximum pressures recorded on small sur- 
_ faces were never found to extend uniformly over larger 
ESTABLISHED surfaces. Thus a large wind gage of 300 square feet 


1845. an 
area registered pressures 38°7 per cent less than those 









INN & CO., - = - EDITORS AND PROPRIETORS. | registered on a much smaller gage under the same con- 
PUSLISHED WEEKLY Al ditions. Experiments during the building of the Tower 

No. 361 BROADWAY, - = NEW YORK. Bridge, London, established the same results in a yet | 
=}more marked degree, for, using the bascules of the | 

TERMS TO SUBS: RIBERS bridge, whose area is 5,000 square feet, as a great wind | 

; Fee eae ee a Ot enaid 0 lis. dd.kue | age, it was found that while they registered an aver- | 

THE SCIENTIFIC AMERICAN PUBLICATIONS age pressure of 1 to 1°5 pounds per square foot for the 

s fe A an (Established 134 $5.00 a year whole surface, a small gage in the neighborhood, | 
“ An an Building | 2.) subject to the same conditions, showed a pressure of 
ven nppetee ne ype nylogy a from 6 to 9 pounds. These experiments brought to | 


countries will 


a Light the unsuspected fact that for some reason, not} 


rates t foreign « 


He t atu r express ey rder r by bank draft or check 
MUNN & CO., 81 Broadway, corner Franklin Street, New York well understood, a gale of wind presents areas of maxi 
mum pressures which are far in excess of the average 
NEW YORK, SATURDAY, NOVEMBER 5, 1898 pressure. The 56-pound unit imposed by the Board of 


Trade has unquestionably led to a weight of metal 


THE FASTEST REGULAR TRAIN IN THE WORLD. | being worked into the Forth Bridge, to provide for | 


in our issue of September 3, 1808, we gave an illus-| wind strains, greatly in excess of the requirements of 
trated description of the two trains which make the) the case. 
fastest long-distance runs without a stop, namely, the} The above is only one of many instances in which 





Empire State express, of the New York Central sys-| the need of exact and scientifically ascertained physi- 
in this country, and the Cornish express, of the| cal data is keenly felt in engineering and other con- | 
A notable instance of this is our igno 


tein 
Great Western system in England. The former runs a! structive work. 
distance of 142°8 miles at the average speed of 53°58|rance of the average strength of the different kinds of 
miles an hour, and the Euglish train covers 193°9 miles timber which are used in bridge or roof work, or for 
Although | other purposes where it is desirable for purposes of ; 
economy or appearance to know the minimum amount 
of material that will serve the purpose. The Fernow 


investigations of American woods are a valuable con- 


at the average speed of 53 
thes regular trains 
they are 
The elaim to this distinetion is held by a truly remark 
train that rans daily during the summer months | tribution to science as faras they go, and it is sincerely 


36 miles an hour. 
for the 
in 


are the fastest distance, 


by no means the fastest trains the world, 


abie 

’ | . 
on the Philadelphia and Reading Railroad between |to be hoped that the needed government appropria- 
Philadelphia and Atlantic City. The distance be-| tions will be forthcoming to enable them to be carried 


tween Camden, the starting point, and Atlantie City | to completion. 

The road is a practically level one and An effort is being made in England to have created 
the curvature is light. The trains are timed to make|a Public Physical Laboratory, in which engineering 
the run without a stop in 50 minutes at the rate of 66°6 | data can be scientifically determined, and a govern- 
miles an hour, a feat which is regularly and easily ac-| ment committee has reported favorably of its estab- 
complished, for it is not unusual for the distance to be | lishment. ‘The value of such an institution cannot be 
On one | called in question, and the establishment of such a 


IS bb miles 


covered in considerably less time than this. 
laboratory in any country would provide acenter to 
which the mass of results arrived at by detached in- 


occasion the trip was made in 474g minutes—a speed of 
70'1 miles an hour; while the record run of the season 
was made in 44°75 minutes, or at an average speed of | vestigators might be submitted, and where by its own 
744 wiles au hour, These are truly wonderful perform- | careful and systematized work astandard of units might 
ances, and as mere feats of fast running, irrespective | be prepared which would be accepted as final by our 
of the distance covered, they place the Atlantic City | own mechanies, architects, and engineers, 
a 
train in the world, SILK MANUFACTURES AND EXPORTS. 
Additional merit attaches to the run from the fact that the silk manufacturers of 
that the train is by no means a light one. On the day | the United States are rapidly increasing the exporta- | 
tion of their products adds interest to some recently 


AMERICAN 


The announcement 


flier inan unquestionable position as the fastest regular 


when the record was made it consisted of a combina 
tion ear weighing 57,200 pounds, a Pullman car weigh- compiled statements by the Treasury Bureau of Statis- 
ties regarding the silk manufactures and importations 


ing 85,500 pounds, and four day coaches weighing 236,- 
and exportations of this country during the past few 


R00 pounds, a total train load of 379,500 pounds 





—+ oo vears. These figures show that the manufacture of 
EXPERIMENT THE TRUE BASIS OF ENGINEERING silk in this country has increased enormously, that the 
DATA. imports of manufactured silk have meantime been | 
One of the most valuable features in the address of | greatly reduced, and the exportations of silk manufae- 
Sir John Wolfe Barry, at the late meeting of the Brit-| tures are now increasing very rapidly, the total ex- | 
ish Association, at Bristol, was his demand for a more | ports for the present calendar year being more than 50 | 
searching investigation of the many unsettled ques-| per cent in excess of the corresponding months of last 
tions in the Science of Engineering. It is a fact that! year, and for the full year will be six times as much as 
among the excellent text books from which the young | in 1890. 
engineer has to choose, he finds that there are, even in| The manufacture of silk in the United States, which 
this late day, widely divergent opinions as to the | in 1860 amounted to $6,607,771 in value, doubled in the 
strength of materials and with regard to much of the | following decade, being, according to the figures of the 
fundamental data upon which all practical calculations | census of 1870, $12,210,662, more than trebled in the next 
have to be based. 'decade, being in i880, $41,033,045, and again doubled 
The only reliable data is that which is established as | from 1880 to 1890, being in the latter year, $87,298,454. 
the of exhaustive experiment and widespread | While a recent compilation by the secretary of the 
observation, in whieh every possible source of error American Silk Association shows that in the five years 
has been eliminated. The proper plan of research is | since 1890 the rate of increase has even accelerated, 
for the investigator first to determine clearly what is| making it probable that the silk production of the 
United States to-day amounts to nearly or quite $150,- 


. } 
result 


the nature of the information he is seeking, and then to 
put out of his mind all preconceived ideas and pet the- | 000,000 per annum in value. 
ories, seeking for the naked truth with a mind free as| Meantime the importation of manufactured silks has 


far as possible from all prejudice and bias. fallen rapidly, that of 1890 being $88,686,374, and that 
As an instance of wrong conclusions arrived at by | of 1898 only $23,523,110. 
arguing on false and too hastily accepted premises, | That the manufacture of silk goods in the United 
one of the most familiar and famous is that of Dr. | States has increased very rapidly within the past year 
Lardner, who stated in 1836 that the whole idea of ocean |is apparent. Importations of raw silk, which in the 
steam navigation on voyages as long as from Bristol to| fiscal year 1897 were 6,513,612 pounds, were, in 1898, 
New York was, at that epoch, an abstract impossibil-| 10,315,161 pounds; and the total value of raw silk itu- 
ity His the false as-| ported in 1898 was $31,446,800, against $18,918,283 in the 
sumption that in proportion as the capacity of a vessel | preceding year. This enormous increase in the impor- 
is increased, in the same ratio, or nearly so, must the} tation of raw silk is doubtless accounted for, not only 
by the activity in the great silk manufacturing centers 
‘of this country, but also by the recent announcement 
that numerous cotton factories in the New England 
and the Middle States have substituted silk manufac- 


conclusions were based upon 


mechanical power of the engines and the consumption 
of coal be augmented 

Another instance of hasty generalization is the ex- 
cessive allowances for wind pressure which have fre- 


quently been adopted in designing important strue-| turing machinery for that formerly used in the manu- 
tures. ‘The most notable case of this is the great Forth | facture of cotton goods now largely supplied. by the 
Bridge in Scotland, in which provision was made—in | mills located nearer to the cotton fields of the South. 


The growth im the importations of unmanufactured 
silk, which of course measure the manufacture of silk, 


h a regulation of the Board of Trade | 
issued in immediately after the fall of the Tay | 
Bridge—for a wind pressure of 56 pounds on every | has been steady and rapid during the past thirty years. 
Experiments carried out | In 1868 they amounted to $2,520,404 in value; in 1878, 
during the building of | $5,995,567 : in 1888, $19,931,682 ; and in 1898, $31,446,800. 
actual amount of wind pressure at the site, experi-|In the single item of ‘silk raw, or as reeled from the 


accordance: 


[S80 
square foot of the structure. 


the bridge to determine the 


in 1878, 1,182,750 pounds; in 1888, 5,173,840 pounds; 
and in 1898, 10,315,161 pounds. During the earlier part 
of this period importers held their own in the contest 
for the field, but in the last deeade have fallen practi- 
cally out of the race. In 1868 the importations of manu- 
factured silk were $17,777,627; in 1878, $19,837,972; in 
1888, $33,350,999 ; in 1890, $38,686,374; and in 1898, $23,- 
523,110. 

Meantime our manufacturers have apparently begun 
giving their attention to the foreign market ; their ex- 
ports, which in 1878 were $19,032, having increased to 
$56,659 in 1888, $161,673 1n 1893, and $297,074 in 1898. 
During the month of August, 1898, the exports were 
$27,251, against $21,400 in August, 1897, an increase of 
30 per cent in a single vear. 

The suceess of American manufacturers in supplying 
the home demand and obtaining a foothold in the mar- 
kets of the world is the more strongly marked since 
other nations have failed in their efforts to compete 
with the great silk manufacturing nation of the world, 
France. The statistical abstract of Great Britain just 
issued shows that the exportation of silk manufactures 
from the United Kingdom has fallen 50 per cent in the 
last decade, being in 1897, 1,338,161 pounds sterling in 
value, against 2,664,244 pounds st rling in 1888, while 
the official reports of the German government show 
that the silk exportations of that country have de- 
creased in a like proportion, being $45,000,000 in 1889 


| and $26,000,000 in 1897, France alone having barely 


held her own in this line, her exports of silk manufac- 
tures in 1890 being $52,862,700, and in 1897, $52,283, 700. 

Silk manufacturing in the United States, while be- 
gun nearly a half century ago, seems to have developed 
almost exclusively in the last half of that period. 
Prior to 1870 the importations of raw silk for use in the 
manufactories in this country had never reached 1,000,- 
000 pounds, while, as already stated, they were, in 1898, 
more than 10,000,000 pounds. During the civil war and 
in the years immediately following the manufacture of 
plain dress silks was begun, while at the present time 
broeaded silks and satins are manufactured on a large 
seale, and the manufacture of silk plushes and all 
varieties of upholstered goods has recently been suc- 
cessfully developed. In 1860 our manufacturers of silk 
supplied but about 15 per cent of the consumption in 
the United States ; by 1870 they were supplying 30 per 
cent of the amount consumed in the United States ; by 
1880, more than 50 per cent; in 1890, 70 per cent ; and 
to-day it is estimated that 85 per cent of the silk goods 
used in the United States are the products of our own 
factories. 

The following table presents the number of silk 
manufacturing establishments in the United States 
and value of their products, shown by each census 
since 1860; 


Value of products. 


Year. Number of establishments. 
1860 139 $6,607,771 
1870 86 12.210.662 
1880 3x2 41,033,045 
1890 | 472 87,200,454 


The following table shows the imports of raw silk 
and value of manufactured silks during the past thirty 
years by five-year periods : 





Imports of raw silk. 
Year. (Pounds.) Imports of silk manufactures. 
1868 TITe B27 
1873 29,890,035 
1875 19.837.972 
1883 36,764,726 
1888 33.350 999 
1893 38,958,928 
1898 23,523,110 

















THE LATEST NEWS OF THE NOBEL BEQUEST. 

Mr. Axel Danielson, a correspondent of Stockholm, 
Sweden, is keeping us informed as to the status of the 
Nobel bequest. He says that the case has been de- 
cided, or rather a compromise has been effected bet ween 
the contesting parties. The relatives of the deceased 
will receive 3,800,000 Swedish crowns, a little more than 
$1,000,000, so that there still remains for the prizes the 
sum of 25,000,000 crowns, equivalent to $6,950,000. The 
income, computed at the rate of three per cent, will 
make the five prizes worth 150,000 crowns or $41,600 
each. It is expected that the compound interest dur- 
ing the time, which will necessarily be long, that will 
elapse before the prizes can be awarded will increase 
the capital so as to cover the cost of managing the 
funds and the work entailed in properly distributing 
the prizes. It will be remembered that these prizes are 
to be awarded annually to persons making the most 
important discoveries in physies, chemistry, physiology 
or medicine. There is also to be a prize for the best 
literary contribution upon the subject of physiology ~ 
or medicine, and also one for any person who has 
achieved the most or done the best things looking 
toward the promotion of the cause of peace through- 





wents which exteuded (as they should do to have a!'cocoons” the importations of 1868 were 512,449 pounds; 


out the world. 
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VALUABLE BY-PRODUCTS OF COTTON. 

The question of opening up the markets of Japan 
and the far East for our cotton has given the Southern 
growers a slight hope for better times; but, while the 
prospects of another large crop keep prices down, and 
affeet the planters disastrously, science is steadily 
laboring to widen the field of consumption and to 
create new industries that will utilize all of the by-pro- 
duets of the crop. The achievements in this direction 
have been so noteworthy in the past that one is led to 
place implicit confidence in the promises for the future. 
By the single discovery of the vaiue of the cotton seed 


for manufacturing oil and cotton-seed meal, some ten 
to fifteen million dollars were added to the receipts of 
the annual cotton crop. Now that an enormous indus- 
try has been built up and permanently established for 
converting the cotton seed into oil, the question of 
utilizing other parts of the cotton plant for commercial 
purposes has come rapidly to the front. 

Originally the lint was considered the only valuable 


part of the cotton crop, and the seeds, the stalks, the | 
roots, and hulls were either burned on the land or 


turned under the soil by the plow to increase the fer- 
tility of the land. It was supposed that the cotton 
drew so much fertility from the soil that it would soon 
rob it of all power for plant production and in time 
uake it worthless. Scientific investigations and analy 
sis of the soil have demonstrated, however, that, of all 
the staple erops, cotton imposes the slightest drain 
upon the land. By applying special fertilizers, all of 
the crop ean be removed year after year without mate- 
rially injuring the soil. Thus cotton has been raised 

a the same plantations for over half a century, and 
the land to-day is almost .as fertile as when the virgin 
soil was first broken with the old wooden plow. 

his demonstration has led to important results. 
\fter the cotton seed, the eotton-seed hulis were select- 
ed for scientific investigation. The hulis of a cotton 

» constitute about half the weight of the ginned 
seed. These hulls are hard, dry, and apparently use- 
less, and they are covered with a fuzzy lint that fur- 
ther detracts from their appearance. In fact, until 
very recently they had no practical value, and they 
were disposed of in various ways by different planters. 
The majority returned them to the soil to help fertilize 
it; but analysis showed that their constituent elements 
did not enrich the land to any great extent. 

But as substitutes for hay the cotton-seed hulls are 
of incaleulable value. Heretofore the hulls have been 
used by a good many of the cotton-seed mills for fuel, 
and as fuel they are worth about 80 cents to 90 cents 
per ton; but as animal food they are worth far more. 
Experiments were first made a few years ago in the 
vicinities of the oil manufacturing centers, such as 
Memphis, New Orleans, Houston, Little Rock, Raleigh, 
Atlanta. It was found that when mixed with 
condensed foods the hulls were readily eaten by the 
animals, and that they were of great value in helping 
to digest and assimilate bran, cracked corn, and meal. 
Moreover, it was proved by a succession of feeding 
tests that 10 per cent of the protein of the hulls was 
digestible, 38 per cent of the fiber, 40 per cent of the 
nitrogen extract, and 77 per cent of the fat. 
are light and bulky, but otherwise they make a good 
substitute for hay in the South, where grass crops 
have always been notoriously small and inferior. The 
hulls are baled or pressed into sacks, and in this con- 
dition they keep for a long time. When packed away 
in bulk, like hay, they ferment and heat. 

Now that the cotton seeds and hulls have been pro- 
fitably disposed of, the stems of the plants have at- 
tracted attention, and already they have been success- 
fully utilized. As a by-product of the cotton crop, the 
stems promise to prove as important asthe hulls. The 
plants of the cotton crop have long ranked in the 
South as a coarse animal food, about equal to the same 
quantity of rye, wheat, or oat straw. After the crop 
was harvested the animals were generally turned loose 
on the land, and they would eat the stubble in places 
and grind some of it into thesoil. These stems would be 
stripped of their foliage and tender twigs by the cattle, 
but the hardy, dry stalks would be left untouched. 

The question of utilizing these stems as fiber for cot- 
ton bagging attracted attention some years ago, but it 
was only recently that a process was patented for this 
purpose. The stems are very rough and coarse, and 
scientists found some difficulty in making machinery 
that would work up the material satisfactorily. The 
fiber was found to be good when once stripped and 
sorted out. Samples of the bagging made from the 
stems have been tested in the South, and it is pro- 
nounced by experts to be first-class in every way. The 
yield of the fiber is large, and when satisfactory ma- 
chinery is produced a considerable bagging industry 
will be built up near the cotton fields. Five tons of 
good stalk will yield about 1,500 pounds of first-class 
fiber. At this rate the annual cotton crop will pro- 
duce all the bagging needed for cotton baling and 
leave a good percentage for other purposes. Of course 
the industry is largely in the experimental stages yet, 
but if it works as well as the cotton-seed oil industry 
did, it will not be many years before it will assume 
gigantic proportions. 


and 


The hulls 


In Egypt, the common cotton of the Nile districts 
(Gossylii radicis cortex) produces a large root, the bark 
of whieh has long been used for medicinal purposes. 
The action of this bark is similar to that of 
|This fact has led to investigations 
| believed that another by-product of the cotton crop 
} will be soon found in the roots of the plants. The 
/ drug would be useful in many ways and might prove 
| of great value. Chemists have approved of it, and it 
/is now largely a question of extracting it profitably. 
| In connection with employing the cotton-seed hulls 
las food for animals, it might be said that any surplus 
}of the crop can be utilized in making artificial fertil 
izets. Cotton-hull ashes are very valuable for furnish 
}ing a cheap potash for the tobacco crop, and there is 





| ergot. 


here, and it is 


quite a demand for it in all of the tobacco growing dis 
| tricts of this country. The quality of these ashes varies, 
| but, as a rule, they are of considerable value. 

| This leaves little of the cotton plant either to go to 
| waste or to be returned to the soil. 
turned to some profitable use, and as the years go by 
new uses for the products will be discovered. Already 
the cotton-seed oil—the most valuable by-product of 
the erop—has found its way into fields never dreamed 
of when it was first extracted. [improved methods of 
refining it are gradually foreing the oil into direct com- 
petition with more expensive oils. It has been found 
that the upland cotton seeds yield a purer and better 
oil than the cotton raised along the seacoast. The 
climate also has much to do with the quality of the 
oil, and under the same conditions, 
made in this country is superior to that manufactured 
of the Egyptian or Indian cotton seed. The oil first 
extracted by expression is odorless, and of a dark, 
This is treated with alkaline 
solutions, and a clear, yellow, pleasant, and odorless 
oil is produced. The residue is called soap stock and 
enters largely into the manufacture of soaps. The 
refined oil is consumed chiefly as a food product, as it 
makes a good substitute for salad and cooking oils, 
and also for packing sardines and other fish. It has 
its limits, however, and the manufacturers have not 
been able to make it take the place of oils for mixing 
paints and wood-fillers. It dries very slowly and im- 
perfectly, and this seems to debar it forever from enter- 
ing into competition with linseed and similar oils for 
the drug and paint trade. As a lubricant, the best 
refined cotton-seed oil is very satisfactory, and it is in 
considerable demand in the machine trade. 

Refining processes are constantly developing 
uses for the oil. The yellow oil resulting from the first 
process of refining, through treatment with alkaline 
solutions, is further purified by heating and filtration. 
Then the white oil of commerce is obtained by shak- 
ing the yellow oil with 2 to 3 per cent of fuller’s 
earth. In purifying the yellow oil about 25 per cent of 
it is separated in the form of stearin. This cotton-seed 
stearin is employed in making candles and the various 
| preparations of butter and lard surrogates. 

For some time this cotton-seed oil was mixed with 
lard intended for cold climates, and then its fluidity 
was corrected by mixing it with beef fat. Now this is 
often sold on its own merits in the market in open 
competition with lard. 

Finally, there is a wash powder made from the soap 
stock that owes its origin to cotton-seed oil. This is 
obtained from the residue left after the oil is refined. 
The soap itself, made from the oil, is used extensively 
| by the woolen mills of this and other countries. It has 
been found to be of special value in washing woolen 
| goods, which it does not injure nor cause to shrink. 


ecotton-seed oil 


| brownish-green color. 


| Thus it is that the by-products of the cotton erop are | 


multiplying, and in the end they may prove more valu- 
lable than the lint. At present not much more than 
| one-third of the cotton seed is used for manufacturing 
oil and similar products ; but, as the demand increases, 


a - 
| and facilities improve for handling the seed, the value 


will represent an annual value more than equal to the 
actual worth of the cotton lint. 
+ + 
THE PLAGUE IN VIENNA. 

The outbreak of the bubonie plague in Vienna, due 
to the experiments in Prof. Nothnagle’s bacteriological 
establishment, has spread terror in the Austrian capital. 
| They have several cases in addition to those which re- 
jsulted in the death of Dr. Mueller and Herr Barisch. 
| Dr. Mueller was considered an authority on the plague 
land spent some time in Bombay for the purpose of 
studving the plague on the spot, and he survived all 
the dangers of this place to succumb to the deadly 
bacillus at Vienna. Extraordinary precautions have 
now been taken to prevent an epidemic. The plague 
patients lie in an isolated building and are attended by 
Dr. Pooch, a volunteer physician, and by Sisters of 
Charity. They are cut off by a rope which no one is 
allowed to pass. The doctor writes the prescriptions 
and pastes them on the window pane. The doctors 
outside read them and have the medicines put up and 
they are placed on the window ledge ; after they have 
retired to a safe distance, the medicines are taken in- 
side. Food is conveyed to the ‘patients and their at- 








Every part of it is 


new | 


|of the crop will increase, and in time cotton-seed oil | 


|, 


}and a telephone is used to give information regarding 


| the changes in the patients’ condition. Everyone who 


came in contact with Herr Bariseh has been isolated. 


Some of them attempted to escape, but they were 
all captured and locked up, but it is feared the 
precautions were taken too late. Both he and hi:- 
wife have visited friends, rode in public convey 


ances, and came in contact with dozens of persor 
in medical cir 
It is the opinion of the doctors at the Aust 
A tempor 

Mueller 
heroically took observations of his own condition and 


His coffin 


with ear 


which has resulted in great excitement 


cles 





capital that the plague is likely to spread 

ary hospital was erected by torehlight. Dr 
the questions of the disease until he died 
Was partially filled with 
bolic acid. 


sawdust saturated 
All bacteriological observations have been 
suspended, and the animals used in the experiments 
have been burned. 
SS 
PATENTS AND COPYRIGHTS IN CHINA, 

Under date of July 18, United States Minister Con- 
ger sends from Pekin the following clipping from the 
North China News of July 12, pu 
translation of a recent decree of the E1mperor in regard 
to the enactment of copyright and patent laws. 

It would appear from this decree, says M: 


rporting to be a 


Conger, 
that China is about to give her men of literary and in 
ventive genius the same recognition and protection a 

indteative of 


corded them by other nations; and it is 


the great changes soon to take place in the eountrs 
Unfortunately, since the issuing of this statement by 
Mr. Conger affairs have taken an unfortunate turn in 
| China, and it is impossible now to tell when the new 
laws will be enacted. It 
the Dowager Empress and Li Hung Chang will allow 


remains to be seen how far 


the measures of reform and reconstruction to be car- 
ried. 
“The following important imperial decree, which is 


really the promise of the enactment of copyright and 
patent laws, was issued on July 5. 

“From ancient times until now, the first duty of 
government has been to bring order out of chaos and 
shape the rough materials at hand. With the increas- 
ing facilities of international commerce, our country 
has been filled with an influx of scientific, mechanical, 
and artistie things which are an the 

| masses, whose eyes are daily being opened to their use 
| fulness. China is a great country, and our resources 
}aremultitudinous. Men of intellect and brilliant talent, 
capable of learning and doing anything they please, are 


education to 


|not lacking; but their movements have hitherto been 
| hampered by old prejudices which have formed a bar 
} in thinking out and introducing to practical use new 
inventions. Now that we have entered upon the high- 
|road toward the education and enlightenment of the 


| masses, for the purpose of making our empire strong 
|and wealthy like other nations, our first duty should 
be the encouragement and employment of men of ge- 
|nius and talent. 
|from henceforth, if there be any subject of ours who 
|should write a useful book on new subjects, or who 
|should invent any new design in machinery, or any 
useful work of art and science which will be of benefit 
}to the country at large, he shall be honored and re- 
warded by us in order to serve as an encouragement and 
|; exhortation to others of similar genius and talent. Or, 
| if it be found that such geniuses have real ability to be- 
come Officials, we will appoint them to posts asa reward, 
}or grant them decorations or fine raiment in order to 
show the masses the persons who have gained honor by 
| their talents and genius ; while they shall also be allowed 


We therefore hereby command that 


| to enjoy the fruits of theirlabors by being presented with 
| papers empowering them to be the sole manufacturers 
jand sellers within a certain limit of time. Again, to 
|such as have administrative talents and the necessary 
funds either to build schools, or begin irrigation works 
| for the benefit of agriculture, or build rifle factories or 
}eannon foundries, all of which will be of great benefit 
to the population of the empire at large, shall be grant- 
ed rewards on the same scale as men who have gained 
distinction in the army or navy, in order to give them 
special encouragement to work for the good of them- 
selves and their country. We hereby further command 
the Tsungli Yamén to draw up the regulations which 
shall govern the various matters noted within this 
edict, and report at once to us.” 


—> + o> —— 
DEATH OF COLONEL WARING. 

Just as we go to press it is our painfal duty to record 
the death, on October 29, by yellow fever, of Colonel 
George E. Waring, Jr., at his apartments in New York 
city. 

Colonel Waring contracted the dread disease while 
in the service of the government at Havana, so we 
must add one more name to the honorabie roll of 
those who have died for their countrv as a result of 
the Spanish-American war. Colonel Waring was sent 
to Havana to give advice in his capacity of expert 
sanitary engineer, and he contracted the disease while 
devising means to drive the seourge from its home in 
Havana. We will give a biographical notice of Colonel 





tendants by the Sisters of Charity in a similar manner! Waring in our next issue. 
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Alr, | AN EFFICIENT FRAMING SQUARE. 


in 
A serious accident with liquefied air occurred on Oct-| A framing square has recently been patented by 


Explosion of Liquefied 


ober 
Prof Ww 
wixing liquefied air with 
an explosion which injured him severely and also} of turning the timber. 

As shown in the engraving, the framing square is pro- 


Irving Fay, in trying an experiment with|a carpenter can lay out mortises and tenons on the top, 
red phosphorus, caused | side, or bottom of a piece of wood without the necessity 


burned one of the students. The day previous to the| 
accident, four gallons of liquefied air were taken to 
the Institute, and the next day Prof. Fay, who is head 
of the chemistry department, gave a lecture in which 
he tried all of the now classic experiments with lique 
After the lecture ended, half a dozen of the 





fied air 
students remained to observe the professor try some 


original experiments. Kerosene, aleohol, and turpen- 


tine were among the objects experimented with, and 
they were frozen by the application of liquefied air. 
Yellow phosphorus was treated with liquefied air, 


which changed the phosphorus to a erystalline struc 
The professor then determined to try red phos- 


ture 
phorus, in the hope that liquid air might prove to be 
for it. He placed some of it in a beaker 
glass and poured the liquid air upon it. The mixture 
was then turned on a piece of paper lying on the table, | 
The liquid 
air rapidly evaporated, and in a very short time there 
was nothing on the paper but a little pile of red phos- 
phorus. The examined it 
eagerly to note the changes produced, After a mo- 
ment the 
The professor at first thought that the combination 


a solvent 


and he bent over it to observe the result. 





professor and students 


phosphorus became a lighter shade of red. 





might have been changed to yellow phosphorus, but | 
further examination led him to believe that it had be-| 
While making these | 


WHITE’S FRAMING SQUARE. 


come solid carbon dioxide, COs. : 
vided with two graduated side arms of different lengths 


experiments, the professor stirred the phosphorus 
with a glass rod. Suddenly there was a terrific ex-|Comnmected by a mortise and tenon bar. This mortise 
nlosion. the glass in the windows was shattered. the| #4 tenon bar is formed with an aperture 1 inch in 


filled with smoke. and the table broken. | Width, leaving the remaining two portions also 1 inch 
I'he professor gave a cry of pain and clapped his| in width, so that the bar can be used in laying off 1- 
hands to his eyes. His face had been torn and burnt inch, 2-inch, or 3-ineh To one 
and bis thumb nail torn completely off. Fortunately | S!otted end of the long side arm a gage-plate, lying par- 
the explosion was a downward one, tearing a great | allel with the mortise and tenon bar is adjustably 
jagged hole in the table, but for the nearness .of Dr. secured and held in any position within the length of 

the slot by means of a clamping screw. The other end 
of the long side arm and the free end of the short side 
}arm are slotted to receive the clamping screws of an 


Was 


mortises and tenons. 


Fay’s face to the phosphorus he would have probably 
escaped without serious injury. Prof. Fay was at 


tended by au eye and ear specialist, and it is hoped he 
adjustable head. 


will not lose the sight of one eye, as was at first — . f : 
thought If it is desired to use the square for 7-inch timber 
This accident should sound a note of warning to|®"d 2 inch mortises and tenons, the inner edge of the 


9 


head is set 2 inches from that edge of the mortise and 
tenon bar lowermost in the engraving, and the gage- 
| plate is set 2 inches from the edge of the mortise and 
tenon bar, uppermost in the engraving. The tenons 
as well as the can then be laid out by 
placing the head against one side of the timber and 


drawing the mortise and tenon lines along the edge 


those of our readers who are fond of chemical experi- 
It is not safe to make combinations of chemi- 
It far better <o try the older and 
well-established experiments. Only the carefully 
pecialist should attempt to do new experi- 


ments. 


18 


eals at random 


trained mortises 


ments, and even he should use the greatest possible 
is not al 


care, and even though such care is taken, it 


ways possible to avoid deplorable accidents like the | of the tenon bar lowermost in the engraving, and 
one just described lalong the edge of the aperture of the mortise and 
- >-e-s —__-__— tenon bar shown uppermost in the engraving. When 

AN IMPROVEMENT IN CLEANING DEVICES. |set as described, the device can be readily used in 
To provide a device by means of which windows and laying off 1, 2, or 3-inch mortises 2 inches from the 
walls may be effectively cleaned, the amount of water | edges of the timber and of any desired length. The 
used being under the control of the operator, the| head is made adjustable, to enable the carpenter to 


P . ° | . . 
brash illustrated in the engraving has been invented. | lay off the mortise any desired distance from the edge 


lito the back plate of the brush screws the faucet of a lor corner of the timber. 


hose This faucet is provided with a plug by means oa 
of which the flow of water may be regulated. The Tur’ Briquettes in Germany. 





with lugs connected by means| Consul Powell, of Stettin, in his last report, calls at- 
of a clamping serew with the eye of a socket secured to | tention to a briquette factory at Langenburg, Pome- 
the By the use of the clamping} rania, which is somewhat of a new venture, as it has 
only been in existence for two years, but has proved so 
| fara complete success. It is the consul’s opinion that 
| proprietors of turf moors in Scotland and Ireland 
| might start factories of a similar nature with profit. 
ie owner and manager of the factory has takena 
| 


faucet is also provided 


handle. 


operating 





patent in England for his machinery ; it could, there- 
fore, be employed either by purchase or by royalty. 
The turf at Langenburg is cut from the adjacent moor 
and is brought by water in an undried condition, and 
can be used immediately. The turf on coming from 
first breaker machine, 


| the moor is thrown into the 


this itis broken into small lumps. From the first it 
passes to the second breaker, and is ground into mull 
ora fine powder. From here it goes into the drier, a 
steam cylinder which is filled with the exhaust steam 
from the engine, and is perforated by tubes much in 
This eylinder 
revolves, and being on a gentle slope, the mull passes 
slowly through the tubes and by this means becomes 
From the drier it passes to a hopper 
This plunger receives the 


the manner of boiler tubes, but larger. 


thoroughly dry. 
which feeds the plunger. 
power of a 75 horse power engine, and by pressing the 





AN IMPROVEMENT IN CLEANING DEVICES. mull in a form against the preceding briquettes pushes 
them forward each stroke the width of a briquette. 
screw the faucet-body can be moved in an angular| The factory turns out 80 briquettes a minute, or 35 


position relatively to the handle, thus enabling the | tons per day, with an average output of about 255,500 
Apertures are | eentners (12,775 English tons) a year, and the demand 
formed in the brush-back, so that the water flowing] is far greater than the supply. the reason for this being 
through the faucet-body may be directed through the that the briquettes are so marvelously cheap—an aver- 
the the brush and to the ob- age price being 13 cents per 130 briquettes, or at the 
‘leaned, thus facilitating the removal of dirt. | rate of something like two briquettes for } cent retail— 
invention of James R. Dever, of | that this is certainly the poor man’s fuel, as they burn 


slowly and give a fairly good heat. Ina closed oven 


operator to apply the brush properly 


to 


apertures bristles of 
Jeet to be 
The the 


Olympia, Wash 


brush 


21 at the Polytechnic Institute, Brooklyn, N. Y. | James H. White, of Ansonia, Ohio, by means of which | 


somewhat in effect like a large turnip cutter, and in| 


one briquette will remain in a glowing state for twenty 
four hours; in an open grate it burns more quickly, 
but remains for a longer time alight than any coal, giv- 
ing a good red heat. The cost of working is compara- 
tively light, as but few men are required to attend to 
the machinery. The cost at Langenburg of material 
and working one centner (112 pounds) is 35 pf. (9 cents), 
and per ton about $1.75. With a more extended plant 
the owner of this factory is of opinion that this could 
be reduced to $1.25 per ton.—Journal of the Society of 
Arts. 
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A SAFETY GAGE-GLASS. 

It is the purpose of an invention patented by John 
McCormick, of Wilmerding, Pa., to provide a gage 
arranged to cut off water and steam automatically 
should the gage-glass be broken, and to make a con- 
nection with a second glass. 

The gage is provided with two glasses joined above 
and below by tubular connections communicating with 
the steam and water compartments of the boiler. Both 
tubular connections have valve-casings and outlets 
leading from the glasses. In the valve casings, double 
valves slide which may be seated on valve-seats in the 
outlets. By. referring to the illustration, it will be 
seen that when the valves are seated in one outlet, the 
seats in the other outlet are uncovered. On the outlets 
of the lower tubular connection faucets are arranged, 
by means of which faucets communication may be au- 
tomatically established between one of the glasses and 
the water compartments of the boiler. Should it be de- 
sired, for exainple, to use the right hand glass, then the 
left hand faucet is for an instant opened, causing the 
escaping water to shift the valve upon the seats in the 
left hand outlets and shut off the water from the left 
glass. Communication will then be established be- 
tween the upper and lower tubular connections and 
the outlets of the right hand gage-glass. Should this 
right,hand gage-glass be broken, then the outrushing 


af 
—_ 


d 














\ 
\ ‘\ 


McCORMICK’S SAFETY GAGE-GLASS. 


steam and water will be automatically cut off by the 
shifting of the valves on the seats in the right-hand out- 
lets. The seats in the other outlets being uncovered, 
communication will be established between the tubu- 
lar connections and the left hand glass. The broken 
glass may then be removed and replaced by a new one. 

ee oe 

A Magnetic Survey of the Globe, 

A meeting of scientific men has just concluded its 
labors at Bristol, England, in connection with the 
British Association for the Advancement of Science. 
| The body was composed of leading authorities on the 
| study of terrestrial magnetism and included some of 
| world-wide reputation. Magnetic surveys of the 
| United States are by law intrusted to the Coast and 
| Goedetic Survey, sothat the United States was repre- 
sented by Charles A. Schott of the Survey. The ques- 
| tions for deliberation before this body concerned the 
| preparation of a plan for a systematic magnetic survey 
lof the entire globe, and the deliberation of the econfer- 
ence resulted in a general recommendation for that 
purpose. The principal work of the conference cen- 
tered in the wider questions involving magnetic ob- 
servations; their, at present, unsatisfactory distri- 
bution over the globe, and their inadequacy as re- 
gards numbers. The United States is in a position to 
take a most important step in the advancement of 
our knowledge of terrestrial magnetism by establish- 
ing and maintaining a well-equipped magnetic ob- 
servatory on one of the Hawaiian Islands. Their po- 
sition is unique, being central to a vast unexplored or 





rather magnetically unknown region and well adapted 
for the special study of the modifications which the 
diurnal and secular variations of the magnetic needle 
are supposed to undergo in consequence of a surround- 
ing ocean as contrasting with a continental surface. 
The president of the conference, Prof. Rucker, compli- 
mented the Coast and Geodetic Survey upon their 
valuable services. 
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CYPHERS INCUBATORS. 

In all methods of incubation, the prime requisites 
are effective means for the regulation of heat and for 
the supply of fresh air. Heat by its action arouses life 
in an egg; pure air furnishes the oxygen by means of 
which necessary chemical changes are produced. 

In natural incubation the bird, under normal condi- 





A CYPHERS INCUBATOR. 


tions, maintains in the eggs the constant temperature re- 
quired in hatehing out the chicks. When this tempera- 
ture loses its uniformity and the eggs are subjected to 
extremes of heat and cold, the embryo dies. The con- 
ditions under which a bird ean successfully hatch are 
therefore limited. In endeavoring to effect by artifi- 
cial means what a bird accomplishes by natural means, 
it is of the utmost importance to provide some me- 
chanical device by means of which a reasonably uni- 
form temperature can be automatically maintained. 
It is furthermore essential that the heat be uniformly 
distributed and that proper means of ventilation be 





THE REGULATOR. 


provided. These exacting conditions seem to be most 
satisfactorily fulfilled in an incubator made by the 
Cyphers Incubator Company, of Wayland, N. Y. 

The first requirement—the provision of an automatic 
heat-regulating devicee—is met in the Cyphers incubat- 
or by a positively acting, sensitive thermostat, compos- 
ed of aluminium and steel. Referring to our illustra- 
tions, it will be observed that the thermostat, F, is 
connected by means of a rod, J, inclosed within a 
brass tube, C, and passing through a cast head, A, 
with a lever, H, mounted on knife-edge bearings. A 
counterpoise, D, is adjustably secured to one end of the 





A FERTILE EGG AFTER THE 
SIXTH DAY. 


lever, and a disk, Z, is attached to the other end of the 
lever and hung over the heater. As the temperature 
within the incubator rises above the degree desired, 
the aluminium, expanding more than the steel, is 
thrown toward the center by the use of sliding rivets, 


A DEAD GERM. 


and assumes the bow-like form indicated in the illus- 
tration. The expansive force of the metal being trans- 
mitted to the connecting rod, J, causes the lever, H, to 
operate the disk, #, so that the heat may be regulated 
to conform with the required temperature. 

In order that the second condition—the uniform dis- 
tribution of the heat—may be fulfilled, the manufac- 
| turers of the Cyphers incubator have devised a system 
| according to which the warm air coming from the heat- 
ler is first passed over and through a diaphragm into 

the hatching chamber, thence to be conveyed down- 
wardly around the eggs and through a double porous 
| diaphragm placed above a shallow chamber in the bot- 
|tom of the incubator. After passing through the sec- 
ond diaphragm, the warm air, now impregnated with 
poisonous gases thrown off by the eggs, is conducted 
out of the ineubator. The fresh, warm air, it will be 
observed, is evenly distributed over the whole area of 
lthe hatching chamber before entering. The down- 
| ward movement is slow and positive, thus permitting 
\the use of a larger volume of air than is employed in 
most incubators. 

By means of the system of diffusive ventilation em- 
ployed in the Cyphers incubators, the use of supplied 
moisture is rendered unnecessary. The Cyphers incu- 
bators provide their own moisture. 

The old systems of incubation requiring supplied 
moisture cause many chicks to die in the shell—a 
feature that has proved to be very annoying to old 
and new breeders alike. The system of diffusive ven- 
tilation employed in the Cyphers incubator, however, 
and the absence of the necessity of using ‘supplied 
moisture, overcomes this perplexing problem. Chicks 
}and ducklings break their shells properly and come 
lout strongand active, making hardy birds that will 
| live and thrive. 

Below the egg trays is located the nursery, in which 
the chicks or ducklings are deposited after having 
been hatched out. By disposing the hatched chicks in 
this manner, those not yet clear of the shells are per- 
mitted to continue their development undisturbed. 

—-——_=>+-0- 
The Coast Signal Service, 

The interesting report on the operation of the United 
States Coast Signal Service during the war, by Capt. 
John R. Bartlett, U. 8S. N., 
has been recently published. 
The pian of the work was laid 
out by a board appointed last 
year, but the exigencies of the 
service caused rapid changes. 
Lae é Eighteen stations were estab- 

lished on the coast from 
Massachusetts to Louisiana. 
These stations were manned 
by a total of 310 men. Each 
station was furnished with a 
90-foot mast and 40-foot yard. 
Flags and other signal de- 
vices, telephones, torches, 
and lights were furnished. 
The value of the service was 
greatly increased by the co- 
operation of the crews in the life saving stations and 
the lighthouse keepers. The Weather Bureau observ- 
ers also assisted ; 1,443 life saving crews, 850 lighthouse 
keepers, and 38 Weather Bureau observers kept watch 
over the coast. Ordinarily, life saving crews are laid 
off usually in June and July, but a bill was passed to 
keep the majority of the stations open the whole year. 
| All of the stations were connected with the telegraph 
| system, and immediate right of way was arranged for 
in case of an emergency. Repeated tests were made 
which showed that the whole system could be put in 
communication with the Washington office in half an 
hour. Extensive preparations were made 
for notifying adjacent auxiliary naval 
forces, forts, and batteries directly from 
the stations. Lamp signals were particu- 
larly interesting, because of the use of 
acetylene gas. Pigeons were not used, 
but a trained service of this kind is re- 
commended. 

The results of all the work are summed 
up by Capt. Bartlett as follows: From 
the practical operation of the Coast Sig- 
nal Service for three months he is confi- 
dent that it would have served the use for 
which it was established—to observe and 
report the approach of the enemy’s ves- 
sels. It frequently served an excellent 
purpose in keeping the Navy Department 
advised of the movements of the United 
States vessels, and was particularly ser- 
viceable in several stations, such as re- 
porting to and putting the department 
in direct communication with the ‘ Ore- 
gon” after her long ran from the Pacific, 

while the whole country was anxious for news of 
her, also when the *‘San Francisco” needed assist- 
| ance and quick correspondence with Washington. It 
| Was also useful in keeping-the various navy yards ad- 
vised of the approach of the vessels, thus giving them 














advance notice of their arrival, and in many cases this 
information was given so as to enable them to make 
extensive preparation for the reception of these vessels. 
Some of the stations were also able to render valuable 
assistance to the quartermaster’s department of the 
army in keeping theta in close touch with the hospital 
and supply ships and the transports, and by sending 
messages to them when they were in the offing. Cap 

Bartlett is of the opinion that the Coast Signal Servic 
should be an integral part of a naval coast defense 
system, as it is most intimately connected with it and 
should be in closer relation than that of an allied 
branch, also that the personnel of this service can be 
entirely furnished by the men who have been trained 
in the State naval militias. They have proved in their 
recent experiment to be well disciplined, trustworthy, 
competent, and zealous. Another valuable result of 
the experiments has been to demonstrate the great 
usefulness of the life-saving stations for the purpose of 
observation and international code signaling, and to 
show that the lighthouses are almost instantly con- 
vertible in an emergency into quarters and signal 
towers. The cost of the work done from April 22 to 
September 30, inclusive, is $73,198. 
oe 

A KEY WHICH WILL LOCK ANY DOOR. 

In the accompanying illustration we present a novel 
key made by the White Manufacturing Company, of 
Ithaca, N. Y., which key is so constructed that with 
its aid any door, window, or transom can be securely 
locked. 

As shown in Fig. 3, the key comprises two levers 
pivoted on each other. Formed at right angles to the 
shanks of the levers are tapered lugs lying in the plane 
of the levers. 

In order to lock any door by means of this key, it 
necessary merely to arrange the levers perpendicular): 
to each other in the manner shown by dotted lines i: 
Fig. 2. The shank of one lever having been inserted 
between the door and the jamb with the lugs extending 
i direction, the other lever is given a quar- 
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A KEY WHICH WILL LOCK ANY DOOR. 


ter turn in order to force the lugs horizontally into the 
jamb and into the door. Thus applied, the key wili 
lock any door as effectually as a strong lock. 

A key of this pattern will be found of use to those 
who are frequently compelled to oceupy sleeping rooms 
the doors, transoms, and windows of which cannot be 
securely locked. 

The key is but 244 inches long, weighs less than one 
ounce, and can be carried on the key ring or in the 


pocket-book. 
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A Pyro Developer and a Toning Solution, 
Mr. T. Hopper sends the following formulas: 


Water,....... ssenbeeeteceeubes 12 ounces by weight. 
Sodium carbonate. ...........sssscccessesees 5. = “ “ 
SORE WIND, 0.0. cveccccecscssvcssvscctess 8B“ “ “ 


Keep the above solution in a well stoppered bottle. 
To develop take: 





Mei bead hOSdan aceon ed 5+ 0008 svcodescecesess SSO EGR, 
The above solution........cc00..-++0+ Se 
Dry pyrogaiiic ackd........ sccoce seccces sécbonntaeuiae 8 gre. 


It is very convenient to have the pyrogallie acid 





done up in powders of 8 grs. each. These must be 
kept in a wide mouthed bottle which is well stoppered 
The following isa cheap toning solution which can bi 
used for toning proofs, ete. : 


Soda hyposulphite.,.......... 0. sc seeeeeee ooeee sccsccccce A past, 
WORE. cuce cnvsvacavedess 600 bbe Sse pateboessreenaesaene . * 
Water.......4.... iat sb bedel sanembnenntndiadaa Fe. Te 


When toned to the desired shade, drop into salt 
water for five minutes and wash thoroughly. 
- —~—> + oe - —_ 

AN international exhibition of postal cards was 

held in Zurich, Switzerland, during September, 1898. 

More than two thousand different cards with views of 








Switzerland were exhibited.—Uhland’s Wochenschrift, 
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AMERICAN-BUILT WARSHIPS FOR THE RUSSIAN 

NAVY 
Fifteen vears ago, when the United States undertook 
the task of creating a new navy, it found itself | 
equipped with but few of the tools and less of the ex- 


perience necessary for the costly and intricate art of 


warship construction It was starting in a race in 


which its competitors had a start of nearly a quarter of | 
a century Few indeed, at the date of its birth, would 
have ventured to assert that within a decade and a| 
half it would stand fourth among the great navies of the | 
world, surpassing the fleets of Germany, Italy, and Spain 
in size and equaling that of Great Britain in efficiency. 
Next to the test of actual war, no stronger indorse 
ment of the excellence of a nation’s warships can be} 
desired than the fact that its shipbuilding yards are 
patronized by foreign governments, especially if the 
orders include the highest type of ships in the shane 
of first-class cruisers and battleships. It is well under- 
stood that the task of building a modern battleship | 
involves such a vast and costly plant, and the exercise | 
of such a high order of technical skill, that it ean only | 





be accomplished by a comparatively few shipbuilding 
vards whose plant and working staff are of the most 





elaborate and perfect deseription 


The first foreign orders for warships of the modern 


type were those given by the Japanese government to 
the Union Iron Works, of San Francisco, and the} 
Cramps’ Shipbuilding Company, of Philadelphia, for | 
two high speed cruisers. These vessels, which were de 

scribed in an illustrated article in the ScreENTIFL 

AMERICAN for July 3, 1897, have beeu built and tried, | 
both of them with highly satisfactory results. Follow- 
ing closely upon the successful trial of these ships has 
come an order to the Cramps’ yard for the construction 
of two first-class ships 

a battleship and a cruis 
er—for the Russian 
government, By the 
courtesy of the contract 
ors we are enabled to 
give the accompanying 
illustrations of the ves 
sels as they will appear 
when completed, to 
gether with the follow 


. ‘ . . Mam one Groce Quen Pam 
ing detaiis of their con RUSSIAN BATTLE SHIP 


struction and equip- 
ment 
THE 12,700-TON  BAT- 
TLESHIP. 
Taking the battleship 


first, as being the more — = 





la battery of eight 6-inch rapid-fire guns, mounted in] The main battery of 6-inch guns is carried as fol- 


broadside, with a considerable train forward and aft.| lows: Four amidships on the main deck in broadside ; 
The casemates through which these guns are fired are} two forward and two aft on the main deck mounted in 
protected by 5 inches of steel, and protection is afforded|sponsons so as to command a dead ahead and dead 
against a raking fire by complete athwartship walls of | astern fire; two bow chasers on the forecastle deck and 
armor. It should be mentioned that the 9-inch belts] two stern chasers on the quarter deck. There is thus 
are also continued athwart the ship to form bulkheads | a concentration of the fire of four 6-inch guns forward, 
for the protection of the engine and boiler rooms. | four aft, and six on either broadside. There are also 
Forward of the central battery on the same deck are] two 3-inch rapid-fire guns forward and four amidships 
eight 3-inch rapid-firers, and aft of the battery are four|on the main deck and two 3-inch rapid-firers aft on 
other guns of the same caliber. the berth deck. Six 1%-inch rapid-firers are carried on 
The upper or main deck is flush throughout the ship, |the bridge and in the two tops. There are four tor- 
except where it is occupied by the amidship super- pedo tubes. 
structure. Forward and aft of the superstructure As in the battleship, the cruiser’s boilers will consist 
are two elliptical turrets each of which will contain a entirely of the Niclausse water-tube type. Attention 


| pair of high-powered 12-inch rifles. Within the super-| js directed to the unprecedented conditions of trial for 


structure, one at each angle, and commanding a wide | this ship, the high speed of 23 knots an hour having 


| range of fire from dead ahead to well abaft the beam,|to be maintained for twelve consecutive hours. The 


will be four 6-inch guns protected by Krupp armor.|same long period of full power test is exacted in the 
Bet ween these on the broadside will be half a dozen of| case of the battleship, and it is certain that, if the 
the effective little 3-inch rapid-firers. Messrs. Cramp can successfully fulfill these severe re- 
One would think that this was armament enough to quirements, the result will revolutionize the conditions 
suit even a Russian battleship (for the Russians, like] of future speed trials. 
ourselves, are firm believers in the advantages of a Judged from the standpoint of appearance, it must 
crushing gun-fire); but there are yet thirty-four guns|/ be admitted that these vessels will be remarkably 
to be accounted for, and these will be found on the | handsome specimens of the naval shipbuilder’s art. 





boat deck, the bridge, and the fighting tops. Two . ———— —— 
83-inch guns are mounted amidships on the boat deck, An Accident on the London Underground 


Electric Road, 


one on each broadside ; SIX 1%-ineh rapid-firers are 
é ew days ago Londoners ere alalr ed é accl- 
\ f 1 5 I 1 wer al arme b an accl 


mounted forward and another half dozen 1%-ineh aft 
on this deck, while yet another dozen are mounted on | dent which occurred on the new electric underground 
bridges above these. Elsewhere are two 24-inch rapid-| road. There had been a great crowd at the Waterloo 
firers, while from the tops half a dozen 114-inch rapid-| Station to welcome home the Guards from their cam- 
firers will add their storm of shells to the awful hail | paign in the Soudan. Afterward there was a rush of 
that will be poured forth from the bridges and boat! people to the City, and naturally the new electric line 
came in for a consider- 
able part of the traffic. 
It was crowded to its 
utmost capacity, and 
the electric power 
proved inadequate to 
earry the overloaded 
trains up the heavy 
grade from beneath the 
river to the City ter- 
minus, and the result 
was the cars stopped. 
The electric lights be- 
came dim, but there was 
no uneasiness among 
* the entombed passen- 

| | gers. Ina few minutes, 

eX l 4 =e . = : a= 1 Fe fy 3 me a _ however, the air be- 
I —— I : = 


came heavy, and while 






important, we find that ~—é ee —y 
she is an exceedingly } is e ya~» PI Py nbdl tr: =a there were no choking 
handsome vessel, with 7e (m4) | IO ~ Oz, O m ~ i ni | odors such as are fa- 
all the characteristic _— - | Pats ny wi | ae = =" ; . yi ! >) j——1% muiliar to passengers on 
points of the most mod 7 . —=— _>¥ % ms ft th t ist th arp ipo ~ the other underground 
ern type. Half battle- ) as ” - | “ ee Se, London lines, still there 
ship, half cruiser, it is ‘ was a peculiar sensation 
DECK PLAN OF RUSSIAN CRUISER. of suffocation which re- 


difficult to say whether 
she truly belongs to the 
one class or the other. She has the size, armor, and | 
armament of the battleship, with the speed, coal capa 
eitv, and wide radius of action of a cruiser Her prin 


cipal dimensions are as follows 


GENERAL DIMENSIONS 
Length between perpendiculars 376 feet, 
Breadth ‘ 72 feet 244 inches, 
Dieplacement (approximat 12.700 tons 
Draught, not to exceed e 26 feet. 
Speed at fall displacement for 12 hours 18 knots, 


The Russians, like the French, have hitherto rather | 
favored a continuous belt of side armor at the water | 
line; but in the new vessel they are adopting the par 
tial belt which characterizes the British ships and our | 
own. The belt will extend for two-thirds of the ves 
sel’s length and will be 9 inches in thickness up to the} 
level of the protective deck. Associated with this will | 
be a protective deck 2 inches t ick on the flat and 4| 
inches on the slopes. Thes- slopes will start at the] 
level of the top of the 9-inch belt and descend to al 
junetion with the bottom of the belt below the water- 
line. The space between slope and belt will be ocecu- 


pied by the coal bunkers, so that to reach the engine 


or boiler rooms a projectile would have to penetrate 9 
inches of Krupp steel, from 6 to 10 feet of coal, and 4 
inches of sloping Krupp armor. The coal would equal 


in resistance about 3 inches of steel and the 4-inch slope 
would equal 6 inches of vertical steel, thus giving a 
total resistance equal to a single vertical belt of 18 
inches of steel, which is the thickness carried by our 
vessels of the Oregon ” class. 

I'he protective deck, of course, extends the full 
length of the vessel, curving down to meet the stem 
and stern At the stem it is merged into the framing 
of the ram bow, and serves both to stiffen the ram and 


transmit the shock of impact to the whole structure of 
the vessel \bove the 9-inch belt amidships and be 
tween the protective and the gun decks is worked 


another belt of 6-inch armor, which will prevent rapid 
fire shells from penetrating and bursting beneath the 
guns on the gun deck above. 


The gun deck carries the bulk of the rapid-fire arma- 


ment. Amidships, above the 6-inch belt referred to, is 





sulted in almost a panic. 
decks below. The armament is completed by no less| Opening doors and windows did no good, for the 


| than six torpedo tubes. tunnel itself was very little larger than the cars them- 


How the problem of supplying projectiles simul-|selves. The passengers left the cars and made their 
taneously to some seventy rapid-firing guns has been | way with considerable difficulty through the narrow 
worked out we are unable to state ; but we are assured | space on each side between the trains and the walls 
by the contractors that full provision has been made|of the tunnel until they finally reached the City 
for every gun terminus, about a quarter of a mile distant. 

The ship will be driven by triple expansion engines| The theory of the deep underground electrical rail- 
and steam will be supplied by Niclausse water-tube| ways is that no ventilation is necessary beyond that 
boilers of a combined capacity of 16,000 horse power, | automatically provided by the motion of the trains 
and this vessel will be the first battleship built in this] themselves. Experiments seem to justify this theory, 
country having a complete installation of water-tube| and no serious difficulty had been experienced until the 


| boilers and machinery particularly adapted to the! present time, and it would really seem that in a very 


water-tube boiler. It should be mentioned that the] short line like the City and Waterloo Railway no arti- 
turrets will be operated by electricity ; in fact, many of | ficial ventilation would be necessary, but there is no 
the auxiliary machines usually operated by steam will | question that the danger really exists even in this short 


| on this vessel be driven by electric motors. line, and undoubtedly some means will be provided 


In the features of drainage, ventilation, the comfort | for supplying air to victims of such mischance as that 
of the officers and crew, this ship will be more than | above described. 
abreast of current practice in naval equipment. The 8 
requirements of the trials for speed, the.amount of| EFFECTS OF THE ARC ON EyEs.—The report of Tra- 
ammunition, and the various guns to be carried and| cinski, in the Zeitschrift fiir Beleuchtungswesen (April 
adequately protected, together with the large amount | 30), gives the result of investigations in connection with 
of stores and outfit to be provided for, make the ful-| the operation of the Zerener are welding process, which 
fillment of these conditions possible only to a company | is now coming into use quite largely. The operator 
like that of the Messrs. Cramp, whose long and suc-| wears a pair of spectacles of dark, smoked glass, besides 
cessful experience in designing and building vessels of | which he looks through a pane of deep red glass, which 
war gives ample assurance that these difficult require-| is connected with the apparatus. The action of the 
ments will be fully met. light is sufficiently reduced by this means, says The 
Progressive Age. He tried using the red glass alone, but 
The new cruiser will have the same characteristic | it affected the bscdbn for a wae aster. The weet 
features of speed, heavy armament, and radius of action | nen who are using this apparatus continuously at first 
that are conspicuous in the battleship. Her prinei- experienced — = rages at aignt, Oat Inter ee Ge 
disappeared ; the sight, however, was not affected. He 
concludes that no permanent ill effects are produced 
if proper precautions are taken, and if the operator 





THE 6,500-TON CRUISER. 


pal features are as follows: 
GENERAL DIMENSIONS 


Length between perpendiculars oeee 400 feet. 


— guess an nesseessnasacsanensesesasases eee oo. » becomes gradually accustomed to the work. It is a 
augnat, abou . eeeeeesecee eressese ¥ Teet 6 Inches. . . 
Displacement, about...... Wi OBORE CS mistake to have a new operator work a whole day with 
Speed for 12 hours peunnessbenesenses ; 23 knots. on . ; ; ’ , 3 , i 
Battery: Twelve 6.inch rapid-fire guns; tweive 3-inch rapid-fire the are, as he should begin with a few hours a day until 
guns; six 17-inch rapid-fire guns; four wrpedo tubes. his eyes have been accustomed to it. Only those who 


The protective deck will be 14g inches on the flat and 3 inches thick 


on the slopes. have healthy normal eyes should attempt this work. 
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Sorrespondence. 
The Light of the Firefly. 
To the Editor of the SCIENTIFIC AMERICAN : 

The light emitted by the firefly has always been an 
object of interest by reason of the small amount of 
energy apparently required to produce it. It has been 
one of the dreams of the scientific nan to rival this light 
in efficiency, even if no practical use followed. In this 
connection a short summary of what is known upon 
the subject may not be out of place. 

The first inquiry naturally suggesting itself is as to 
the character of this light as compared with light from 
other sources. It has been found that the light of glow- 
worms contains photographie rays which will pass 
through aluminum. It has also been found that the 
rays emitted by fireflies, after filtration through card- 
board or through copper plates, will act photographi- 
eally, and are capable of reflection and probably refrac- 
tion and polarization. This would indicate the pres- 
ence of rays belonging to the extreme ultra-violet end 
of the spectrum, since it is known that these extreme 
ultra-violet rays have the power of passing through 
bodies opaque to the longer wave lengths visible to the 
eye. If this is so, they are probably the same as the 
invisible rays emitted by uranium and its salts, which 
have the power of passing througa aluminum and 
eardboard and are capable of reflection, refraction, and 
polarization. These are known as Becquerel’s rays. 
In short, therefore, we may say that the light of the 














firefly contains invisible photographie rays from the 
extreme violet end of the spectrum, in addition to aed 
ordinary light rays. | 

Turning now to the construction of the light-pro- | 
ducing apparatus, it has been found by Max Sebultz | 
that this organ in the glow worm consists of a pale, 
transparent, superficial layer, which gives off the light, 
and a deep opaque layer, whose function is less obvi- 
ous. The Italian firefly, in which both male and fe- 
male are luminous, has been examined by Emery. 
Here, as in the glow worm, the organ was found to 
consist of two layers. It has also been found that the 
ultimate branches of the trachee or air tubes are dis- 
tributed through the photogenic apparatus; nerve | 
fibers are also present. The luminous organ in the 
firefly is regarded as homologous to the “fat body” 
often found in insects. 

Now directing attention to the cause of the light, we 
are met by two very significant discoveries, first, that 
earbonie acid extinguishes the light, and, second, that 
oxygen intensifies it. These facts, in conjunction with 
the known distribution of air tubes in the photogenic 
body, point very strongly to the theory that the 
light is the result of some form of slow combustion, 
while the fatty nature of the luminous cells indicates 
the probability of fat, with some form of free phospho- 
rus, as the active agent. 

It may be added that, as regards light-producing 
animals in general, it has been found in a large num- 
ber of them that the luminous organs retain their | 
power after death and even after desiccation and sub- 
sequent moistening. There would therefore seem no| 
reason to adopt the theory that we have here to deal | 
with any direct transformation of vital into radiant | 
energy. The most probable explanation of the phe- | 
nomena, at least in the firefly and glow worm, is that | 
it is the result of slow combustion. | 

And yet, even granting this is the cause of the light, 
there remains still to be explained why this form of 
slow combustion produces these extreme ultra-violet 
rays while other forms of combustion do not. There 
is some underlying mystery of molecular physics here 
well worth investigation. C. M. BROOMALL. 

Media, Pa. 











Avoid Coughing. 

A physician who is connected with an institution in 
which there are many children, says: ** There is noth 
ing more irritable to a cough than coughing. For 
some time I had been so fully assured of this that I 
determined for one minute at least to lessen the num- 
ber of coughs heard in a certain ward in a hospital 
of the institution. By the promise of rewards and 
punishments I succeeded in inducing them simply to 
hold their breath when tempted to cough, and ina 
little while I was myself surprised to see how some of 
the children entirely recovered from the disease. Con- 
stant coughing is precisely like scratching a wound on 
the outside of the body; so long as it is done, the 
wound will not heal. Leta person when tempted to 
cough draw a long breath and hold it until it warms 
and soothes every air cell, and some benefit will soon be 
received from this process. The nitrogen which is thus 
confined acts asan anodyne to the mucous membrane, 
nilaying the desire to cough and giving the throat and 
lungs a chance to heal.” 


—oo 
>_>-o- > 


ACCORDING to Elektrotechnische Rundschau, under- 
ground cables sheathed in glass tubes have been tried 
suecessfully at Marseilles, France. The insulation is 
very reliable, and, the glass tubes being air-tight, the 








cables are thoroughly protected from dampness, 


Miscellaneous Notes and Receipts, 

Removal of Rust Spots.—T'o remove rust spots from 
stuffs the following methods are recommended: 1. 
Moistening with potassium cyanide. 2. Soaking in 
solutio sodium pyrophosphate. 3. Moistening with 
stannic chloride and immediate washing after the 
disappearance of thespot. 4. The best and cheapest : 
Take a bright piece of galvanized iron, lay it on a pot 
with boiling water, put the wet material with the rust 
spot on top, dab the spot with diluted sulphuric acid 
and rub out with the finger. The spot will disappear in 
a few seconds ; after that, wash immediately with or- 
dinary water. Instead of sulphuric acid, oxalic or tar- 
taric acid may be employed.—Neueste Erfindungen 
und Erfahrungen. 

To Deodorize Petroleum and Benzine.—To mask the 
unpleasant odor of petroleum, ete., an addition of 1 per 
cent of amyl-acetate is recommended. To destroy the 
nasty smell of benzine, and at the sawe time render 
the benzine colorless, Berninger proceeds as follows: To 
a mixture of 4 liter of sulphuric acid and 1°75 liters of 
water add, after cooling, 30 grammes of potassium per 
manganate, next mix with 4°5 liters of benzine and 
allow to stand for 24 hours, shaking occasionally. After 
this period the benzine is lifted off and agitated for 
several hours with a solution of 7°5 grammes of potas- 
sium permanganate and 15 grammes of sodium carbo- 
nate in 1 liter of water. The separating benzine is 
said to be odorless and colorless, without having to be 
again distilled.—Wiener Drogisten Zeitung. 


Artificial Caoutchouc.—An artificial product, which 
for certain purposes can take the place of India rubber 
and gutta percha, is obtained by mixing oxidizable 
vegetable oils (linseed oil, cotton-seed oil, palm oil, 
ete.) with tar, creosote, or wood vinegar. Melted or 
pulverized shellac or shellac solution may, besides, be 
added. Next the mixture is treated with diluted nitric 
acid and a non- viscid, elastic, tough product is obtained 
which can be vuleanized. 

According to another, somewhat modified process, 
the mass is exposed to the action of nitrie acid for 
a short time only and then heated on plates, The ar- 
tificial caoutchoue is used either alone or mixed with 
natural caoutchouc, and is chiefly employed as an insu- 
lating material for electric conduits and for waterproof- 
ing fabrics.— Deutsche Malerzeitung. , 


Transparencies.—As regards the London transparen- 
cies, which are exceedingly handsome and very useful 
for various purposes, the Papier Zeitung gives some 
interesting information, from which we cull the follow- 
ing technical details : 

White paper is coated with a liquid whose chief con- 
stituent is Iceland moss strongly boiled down in water 
to which a slight quantity of previously dissolved gela- 
tine is added. In applying the mass, which should 
always be kept in a hot condition, attention should be 
paid to cover the paper uniformly throughout. After 
it has been dried well, it is smoothed on the coated side 
and used for a proof. The transparent colors to be 
used must be ground in stronger varnish than the 
opaque ones. In order to produce a handsome red, 
yellow lake and red sienna are used ; the tone of the 
latter is considerably warmer than that of the yellow 
lake. Where the cost is no consideration, aurosolin 
may also be employed. For pale red, madder lakes 
should be employed, but for darker shades, crimson 
lakes and scarlet cochineal lakes. The vivid geranium 
lake gives a magnificent shade, which, however, is not 
at all fast in sunlight. The most translucent blue will 
always be Berlin blue. For purple, madder purple is 
the most reliable color, but possesses little gloss. Lu- 
minous effects can be obtained with the assistance of 
aniline colors, but these are only of little permanence 
iu transparencies. Light, transparent green is hardly 
available. Recourse has to be taken to mixing Berlin 
blue with yellow lake or red sienna. Green chromic 
oxide may be used if its sober, cool tone has no distarb- 
ing influence. Almost all brown coloring bodies give 
transparent colors, but the most useful are madder 
lakes and burnt umber. Gray is produced by mix- 
ing purple tone-colors with suitable brown, but a 
gray color hardly ever occurs in transparent prints. 
Liquid siceative must always be added to the colors, 
otherwise the drying will occupy too much time. Af- 
ter the drying, the prints are varnished on both sides. 
For this purpose a well covering, quickly drying, color- 
less, not too thick varnish must be used, which is elas- 
tic enough not to crack nor to break in bending. 

Frequently the varnishing of the placards is done 
with gelatine. This imparts to the picture an especi- 
ally handsome, luminous luster. After an equal quan- 
tity of aleohol has been added to a readily liquid solu- 
tion of gelatine, keeping it ready in a zine vessel, the 
gelatine solution is poured on the glass plates destined 
for the transparencies. After a quarter of an hour, 
take the placard, moisten its back uniformly, and lay 
it upon the gelatine film, which has meanwhile formed 
on the glass plate, where it remains two to three days. 
When it is to be removed from the plate, the edge of 
the gelatine film protruding over the edge of the pla- 
card is lifted up with a dull knife, and it is thus drawn 
off while a fine, transparent gloss has remained on the 








placard proper. In order to render the covering water- 
proof and pliable, it is given a coating of collodion, 
which does not detract from the transparence. The 
glass plates and their frames must be cleaned of adher- 
ing gelatine particles before renewed use. 
—_— a anal ——— 
Science Notes, 

Through the generosity of Mr. Cornelius Vander 
bilt, says Science, the New York Botanical Garden is 
about to undertake a botanical exploration of tlic 
island of Porto Rico. The expedition, which is now 
being organized, will leave for the new colony within 
afew weeks, and will carry on collecting of museum 
and herbarium specimens and living plants for at least 
six months. Inasmuch as very little is yet known con- 
cerning the natural flora of the island, it is confidently 
expected that much of value and interest will be 
secured, and the collections will furnish the basis of a 
report on the botany and vegetable productions of our 
newly acquired territory. ° 

In Austria 5,578 patents were granted in 1897, of 
which only 1,795 were issued to Austrians, 262 to Hun- 
garians, and 4 to residents of Bosnia and Herzegovina; 
that is, 2,061 to subjects of the Austro-Hungarian 
monarchy. The remainder, 3,517, were taken out by 
foreigners. Of these, Germans were most numerous, 
viz., 1,804, Americans were second with 462, British 
subjects third with 408, and French fourth with 365, 
The greatest number of patents in one class was in 
carriages and harness, which includes cycles, 536 pat- 
ents being granted in this class. In electrical appara- 
tus the number of patents was 297, in househoid arti- 
cles 268, in manufacture of gas and gas lighting 231. 
Nine hundred and seven of the entire number, or 16 
per cent, were secret patents.—Wiener Gewerbe Zeit- 
ung. 

There are a great number of curious superstitions as 
to the time of day when a dying person is most likely 
to draw his last breath, and the tide, the moon, and 
the wind have all been supposed to have some share 
in the matter. According to The British Medieal 
Journal, Raseri, who has analyzed 25,474 cases of death 
and 36,515 of birth, where the exact time of day was 
noted, finds that the maximum number of deaths oceur 
in the early afternoon (2to 7 P. M.) and the minimum in 
the last hours before midnight, while the maxinium 
nuwber of births occur in the early hours of the morn- 
ing and the winimum in the early hours of the after- 
noon. As regards the cause of this, he points out that 
the honrs of the maximum number of deaths are pre- 
ciesly those when the pulse rate and temperature are at 
their highest in health, and when there is a febrile ex- 
acerbation in illness. 

Persons who rely upon domestic filters to purify 
water for household use will be interested to learn that, 
on the authority of the State Board of Health of Mary- 
land, such filters may steadily lose efficiency until they 
become first-rate culture beds for bacteria, says The 
Sanitarian. An example cited is that in the case of a 
man in Baltimore who sends the whole water supply 
of his house through a large filter, and subsequently 
puts his drinking water through one of the small 
domestic filters common in the market. A test showe«| 
that, on a day when the city taps were running 510 
bacteria to the cubic centimeter, the large filter was 
delivering 9,900 bacteria in the same quantity of water. 
When the large filter was repacked, only nine bac- 
teria per centimeter got through it, but this same 
water when passed through the small filter came out 
with seventy-one bacteria per centimeter. <A further 
example cited is from the office of the Baltimore Health 
Department, where a filter, supposed to be the best 
in the market, was in use. The effectiveness of that 
filter was so shortlived that the precaation was ob- 
served of boiling the water after it was filtered. 

A report on the “further developing” schools of 
Saxony has been made to the State Departinent by 
Consul Monaghan, of Chemnitz. With a population 
of 3,783,014, the kingdom has 1,953 of these schools, 
with 75,458 boys and 1,699 girls in attendance. Besides 
these there are 39 higher industrial schools, with 10,660 
scholars ; 112 industrial technieal schools, with 10,119 
scholars ; 44 commercial schools, with 4,781 scholars ; 
11 agricultural schools, with 691 scholars ; 7 schools of 
all kinds of work for girls, with 1,569 scholars, and 18 
technical schools for girls, with 2,445 scholars. Saxo 
ny’s wonderful wealth, continues Mr. Monaghan, her 
industrial greatness, and the fact that she sends out to 
other parts of the world millions of dollars’ worth of al! 
kinds of wares, toys, textiles, tools, and machines attests 
the importance of these schools. To explain just what 
is meant by the term ‘further developing,” the consul 
adds that the system of common school education under 
which boys and girls were given an ordinary training 
up to their fourteenth year was found inadequate. 
Compulsory education was established for graduates 
of the common schools. The hours of attendance are 
early in the morning or a certain number of afternoons 
each week. Manufacturers, merchants, ete., are made 
responsible for the attendance of the boys in their em- 
ploy, and the latter make a special study of the trade 
in which they are occupied. 
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VIEWS FROM MOUNT TAMALPAIS, 
Mr 


CAL. 


Through the courtesy ol Otto von Bargen, of 


San Francisco, we are able to present to our readers firmed by repeated clinical observation. 





SUNRISE FROM MOUNT TAMALPAIS. 


rhe trip is deseribed by Mr. Von | a few minutes, and the relief endures for hours. 


some interesting cloud studies taken from the summit 
of Mount Tamalpais 
Bargen as follows: Two companions and myself made 
4 trip to the mountain June 19 and again June 26, a 
week later. We left San Francisco with the 11:30 P 
M. boat, arriving at Alto at the foot at 12:30, from 
there walking up and arriving at the top at about 3 A 
M., by way of Mill Valley and the trail, returning to 
the city in the afternoon 

On both of these occasions the country below was 
eovered more or less with fog, with the summit per 


fectly clear, which happens very often in summer time, 

and the photographs were taken shortly after sunrise, 
, 

haze could 


before any 


fog that the 


rise. It was so clear above the 
summits of the Sierra Nevada Mountains, 
155 miles to the east, were plainly visible 

the trip, after having taken 
the photographs, and being then on the very peak, on 


looking to the west. we 


On the oceasion of first 


saw a most remarkable pheno 


menon—the shadows of ourselves thrown clear and dis- 
tinct on the fog flying in front of us in the heavy wind 
that was blowing (the fog had risen by this time), with 
a beautiful colored corona around our heads. This 
lasted for about 15 minutes, when the fog closed in 
on the whole top of the mountain, shutting off the 
view On the second trip the fog was lower, and in 
descending we saw at the fog line a beautiful white 
fogbow 

We were much impressed at the difference in the 
meteorological conditions between the country below 
and the top of so comparatively low a mountain (2,600 
feet) as Tamalpais. On our first ascent, down below 
it was calm, while at the top there was a regular gale 
blowing; on the second ascent it was the reverse, 
windy and cold below, and warm with not a breath of 
wind blowing above. In summer the Weather Bureau 


report from Mount Tamalpais often showsa temperature 


| 





Applied in powder or ointment to a wound or raw sur 
them insensible —a 
In extensive 


face, orthoform renders fact con- 


Pain ceased, and no ill effects followed. The remedy 
is equally safe and effectual when administered inter- 
nally as an anodyne in cancer of the stomach. More- 
over, it is a powerful antiseptic, and consequently pro- 
motes healing. Orthoform no effect on the un- 
broken skin, but, owing to its decided action upon 
mucous membranes, may local 
anesthetic previous to operations on that region—a 
question which is now being experimentally deter- 
mined at Munich. 
> +0 +2 __ 
Hottest American Town, 

The people who flee to the mountains and seashore 
in summer days, as if before a pestilence, when what 
they know as the heated term is on, can have no idea 
what hot weather really is until they have spent a few 
days in this old town on the Colorado River in South- 


has 


prove valuable as a 


western Arizona, says a correspondent of The Boston 
Transcript. The people who tell agonizing tales of 
their suffering in the periods of temperature among 
the nineties in the great cities ought to come out here 
in summer to know what Old Sol can do in the way of 
heat-making when he gets really down to business. 
What would you say to living in a spot where nota 
blade of grass may be seen, where there is nothing 
green but a few trees shimmering in the dusty sun- 
shine, where the earth everywhere is so hot that one 
cannot stand upon it with bare feet, and where from 
June 1 to early in October the temperature is seldom 
below 90 degrees, and more generally about the 110th 
degree mark—once in a while running up to 123 and 





burns, especially, orthoform allays the severest pains in 
Being 


non-poisonous, there is no danger in reapplying it as 
often as may be required after the first effect has ceased. | 


125 degrees? What would you think of a tem- 
perature fora full month not less than 97 degrees, of 
two weeks at a time varving from 108 to 115 degrees, 


and even a week at a time over 112 degrees in the 








ABOVE THE CLOUDS, MOUNT TAMALPAIS, CAL. 


Thus, in a case of ulcerated cancer of the face, where 
constant and excruciating pain rendered sleep impos- 
sible, orthoform to the amount altogether of fifty 
grammes was dusted over the sore for a whole week. 
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CLOUD EFFECTS FROM MOUNT TAMALPAIS, 


shade? That is what the residents of this quaint old 
town of Yuma have regularly each summer. Last 
summer the Yumas had two spells of weather 
when the mercury climbed up to 117 degrees in the 
shade every 
morning for a 
few successive 
days and de- 
scended to 96 
and 100 degrees 
in the night. 
From June 10 
to 14 the daily 
temperature 
ranged from 
107 to 115 de- 
grees. From 
June 18 to 
June 21 inelu- 
sive the tem- 
perature on 
each afternoon 
went high 

117 degrees 

the 
— 
PrRoF. Do. 
BEAR says that 
what 
stupidity ts 
simply the in- 
dication that 
a certain brain 
area Is not pro- 
perly nourish- 
ed or is without 
communication 
with the nerve 
fiber. 
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as 


in shade. 
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THE NEW HIGH POWERED GUNS OF THE VICKERS, 
SONS & MAXIM COMPANY. 
Exceptional interest has been aroused in this country 
in the ordnance manufactured by the firm of Vickers, 
Sons & Maxim, on account of the purchase by our 
government for $200,000 of the right to use and manu- 
facture the Vickers-Maxim breech mechanism, as ap- 
plied to their rapid-fire guns. Further interest is due 
to the fact that the energy and rapidity of fire of these 

weapons places 

them well in the 

lead in the keen 

eompetition 

which exists be- « 

tween the leading 
manufacturers of 
ordnance. 

If we were to 
mention in their 
order the most 
important desid- 
erata in the mod- 
ern rapid-fire gun, 
we would name 
first: The preven- 
tion of erosion 
(that is, the eut- 
ting away of the 
bore of the gun 
by the hot pow- 
der gases); second, 
rapidity of fire; 
third, high veloci- 
ty. The introduc- 
tion of smokeless 
powder is more 
than anything 
else the cause of 
the extreme velo- 
city and striking 
energy developed 
in modern ord- 
nance, and it has 
also contributed not a little to the great rapidity 
of fire. Unfortunately, however, smokeless powder 
brought with it a serious element of deterioration, 
which caused the artillerist considerable anxiety, and 
promised at one time to materially limit the useful 
life of the gun; for it was found that the white- 
hot high pressure gases resulting from combustion 
acted with a cutting or eroding effect upon the sur- 
face of the bore at the base of the shot. This ero- 
sion was ascertained to be chiefly due to the imperfect 
obturation of the copper rifling band which encircles 
the shell near its base. The object of the band is 
two-fold : It is intended to enter the grooves of the 
rifling and impart rotation to the shell, and it also 
serves as an obturator to seal up the space between 
the shell and the bore of the gun, and prevent the gases 
from passing by the shell. While the rifling band is 
thoroughly effective for the first purpose, it has proved 
to be a more or less imperfect gas-seal, a certain amount 
of the gases forcing its way past the shell as it travels 
up the bore. With the introduction of smokeless pow- 
der, the erosion became very marked, and was so seri- 
ous, indeed, as torender some guns practically unser- 
viceable after a certain number of rounds had been 
fired. The accompanying illustrations, Figs. 1 and 2, 
show a system of obturation which has been applied 
by the Vickers-Maxim firm to the base of the shell 





rounds per minute. 





with very gratifying results. 
Just back of the driving-ring may be observed what 
might be termed an obturating-ring, and just at th« 
rear of this what might be considered ajunk-ring. The | 
obturating-ring is wade of copper wire, asbestos yarn, 
plumbago, and a small percentage of paraffin wax. On | 
firing the gun, the gases, by operating on nearly the | 
whole surface of the junk-ring, foree it forward and 


in the gun. As the obturating-ring is of a semi-elastic 
nature, it yields under this enormous pressure, and 
makes a perfect gas-tight seal or joint between the 
projectile and the bore of the gun. It has been found 


in practice that this simple device practically prevents 
all erosion. 

The device was designed by Hiram 8. Maxim, assisted 
by Lieut. Dawson, the artillery expert of Messrs Vick- 
We are informed by Mr. Maxim 





ers, Sons & Maxim. 





VICKERS-MAXIM 6-INCH RAPID-FIRE GUN. 


Length in calibers, 45; total length, 23°3 feet; powder pressure, 17 tons; charge, 25 pounds cordite; weight of projectile, 100 pounds; weight of gun, 74% tons; velocity, 
2,775 feet per second; muzzle energy, 5,340 foot-tons; penetration of iron at muzzle, 21°1 inches; penetration of steel at muzzle, 16°4 inches; rapidity of fire, eight 


that Lieut. Dawson has actually succeeded in apply- 
ing this system to a gun in which the chamber had 
been so much worn as to greatly diminish the muzzle 
velocity of the projectile, with the result that the orig- 
inal velocity was restored. 

Rapidity of fire, which we have stated to be second 
only in importance to the prevention of erosion, has 
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Fig. 2.—Obturating Ring After Firing. 


been greatly increased in the case of these guns by the 
new system of breech mechanism, the rights for which 
have just been purchased by the United States gov- 
ernment. The most interesting feature is the breech- 
block, which was originally invented by a Swedish 
engineer, Mr. Alex Welin. The block is made in seg- | 
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the block, if divided into eight segments, would have 
six segments, or three-quarters of its circumference, 
threaded for meeting the strains of the breech: ; whereas 
the ordinary cylindrical breech-block, with thread and 
plain surfaces alternating, would have only half its 
circumference threaded, the other half being useless 
for resisting the back pressure in firing. This en- 
ables the block to be shortened by one-third of its 
length, and of course its weight is proportionately 
lessened. As this 
shortening of the 
block, and there- 
fore of the breech 
of the gun, takes 
place at the heav- 
iest end of the 
gun, itcan be seen 
that there is a 
very considerable 
saving of weight. 
The shortening 
of the breech- 
block, moreover, 
renders it pos- 
sible to employ 
the De Bange ob- 
turating pad at 
the end of the 
block, the block 
with obturator at- 
tached being still 
so short that it 
can be swung 
clear of the breech 
at once, on being 
unlocked, without 
being first drawn 
out of the breech- 
box on a line with 


the axis of the 
gun. The em- 
ployment of the 


De Bange pad 
renders the cartridge case unnecessary, and thus the 
weight and cost of each charge are greatly reduced. 
The charge, being lighter, is more quickly handled, 
and a proportionate amount of time is saved. A 
further saving of cost and time is secured in not hav- 
ing to provide a cartridge-extractor or handle the 
empty case after the gun is fired. 

The advantages of the new breech may be thus 
summarized : 

1. Saving of metal and weight in breech-block and 
breech of gun. 

2. Small degree of rotation of breech-block in unlock- 
ing or locking. 

3. The elimination of the motion of withdrawal of 
block in line with axis, rendering only two motions 
of the block and one swing of the lever necessary. 

4. The abolition of the heavy cartridge case, with pro- 
portionate reduction in weight and cost of ammuni- 
tion. 

5. The abolition of the cartridge-case extractor, aud 
the time saved in not having to handle the empty cases. 

The efficiency of the new mechanism is shown i); 
the fact that the firm has secured a rate of fire of 5 
shots per minute from the 8-inch gun and 8 shots per 
minute from the 6-inch gun. 

Next in importance to the prevention of erosion and 
the provision of rapidity of fire is the question of ve- 
locity. Upon the velocity, given a certain weight of 
shell, depend the energy, penetration, flatness of tra- 
jectory, and in a large degree the accuracy. The chief 
limitation to the use of high velocities has been the 
necessity of keeping down the powder pressures. High 
pressure has been attended by rapid erosion of the 
gun, as already explained. In the Vieckers-Maxim 
gun, by the use of the obturating ring at the base of 


subject the obturating ring to a pressure about twenty | mental portions in steps of varying radii, as shown in | the shell the high pressure of 17 tons to the square inch 


percent greater per square inch than the gas pressures | 





Breech Closed, and Locked Hand-lever 
Across Breech, 


Hand-lever Partly Swung Around, Unlocking Breech-block, 


the aecompanying illustrations, By this arrangement | 


» 
\ 


X \\ 
\S) XX \ 


and Disconnecting Firing Mechanism. y 


is used without any serious wear of the gun, and a 





Hand-lever Swung Completely Around, Breech-block With- 


drawn and Tray Thrown Up into Place, 
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With this high velocity it is 


standard velocity of about 2,750 feet per second is se- 


‘ured in the larger guns 


, — ' 
vating and training operations are performed by the 
rotation of two hand wheels, conveniently placed with 


= - — 
housing and handling of their various products? 


The city of Cologne, from its favorable location, 





possible to secure great energy and penetration with a| regard to the shoulder-piece against which the gunner; would make an excellent distributing point for all 


in that is relatively of small size and weight. 


Thus 
2 Th 


50 feet per second 


the 6-inech gan with a velocity of 2,7 


hasan energy of 5,340 foot-tons, as against 2,537 foot- 
ons for the old pattern English naval gun, which had 
. velocity of 1,013 feet per seeond. It will thus be seen 
it the energy of the new guns per ton-weight of the 
in is vastly greater than that of the earlier patterns. 
This 


ipon. like all those manufactured by this firm, is of 


We have chosen the 6-inch gun for illustration 
we 
th The breech-plug is opened or 
The 


same action rotates, locks, or unlocks the breech-block, 


e wire-wound type. 
closed by the horizontal movement of a hand-lever. 


swings it in or out of the gun round the pivot on which 
it is mounted, and causes the percussion and electric 
striker to make or break contact at the required posi- 
The ar- 
of a link, one end of which is so 


tions during the working of the mechanisin. 
consists 


r 
pivoted on a pin projecting from the rear face of the 


angement 


breech-plug that the link works in a plane parallel to 
the breech face of the gun, while the other end is piv- 
oted to ashort crank mounted on the block carrier, and 
around the boss of this crank are forined “* skew gear” 
teeth 
anism is pivoted on the block carrier, and moves in a 


The hand-lever for actuating the breech mech- 
plane at right angles to the breech face of the gun. 
Around the boss of the hand lever is fitted a skew gear 
wheel, which gears with the skew teeth formed on the 
of the crank 
portioned in such 


boss 


The whole is arranged and pro- 
a manner that when the breech is 
closed, the hand lever lies close up to the breech face of 
the 


gun. This arrangement of centers and pivots, to- 


ther with the relative lengths of the link and crank, 


ve 


provides great power when opening or closing the 


breech. On swinging the hand lever away from the 


gun, so as to open the breech, the crank moves the 
link past the locking center a short distance without 
causing any perceptible movement of the block. The 


further movement of the hand-lever causes the crank 


to turn, and by means of the link rotates the block, at 
first very slowly (thus obtaining great power) 
it 


moves 


and then more rapidly, until becomes 
The 
lever, swinging the block clear of the gun. 

\ 


matically 


un 


screwed earrier then with the 


loading-tray is provided, which is auto- 


moved across the breech face, and 
raised into the loading position when the breech 
is being opened, and lowereil when it is closing. 
The firing gear is arranged for firing by electric 
and the 
movement of the hand-lever and link. is so 


arranged that the first 


tubes. 


or percussion Ss operated by 
It 

movement of the hand 
lever, when unlocking the breech, acts on the 
firing gear and makes the gun absolutely safe 
before the breech-plug commences to unserew. 
By the of the link the 
eupty tube or primer is automatically ejected. 


The casemate mounting for these two quick-firing 


continuous movement 


guns only differs in slight details. It consists of a steel 


top carriage, resting on balls, running on ball-bearings 
on a steel pivot. The cradle in which the gun slides is 
a evlinder ; attached to the cradle are three cylinders, 
one to overcome the recoil, and the other two (one on 
each side of the recoil evlinder) contain the springs for 
running the gun up to the firing position after the re- 
coil. The connection between these three eylinders 
and the gun is made by arms projecting from the 
breech-ring. The whole weight of the moving parts, 
and carriage, is taken on the balls above 


The ele- 


eradle 


referred to, so that the training is very easy. 


leans. 


a hl " | . e 
These two hand wheels are worked on the left} kinds of merchandise. 


It is a city of nearly 350,000 


side of the mounting, which has also an auxiliary hand | people, with railway and steamship facilities unexcelled 


wheel on the right side, so that, if necessary, two men 
can conveniently train the gun. Subjoined we give a 
table of the weight, velocity, penetration, etc., of the 
various guns built by this firm. 


i 
- 





A Swedish Edition of ** Magic: Stage Illusions 
and Sclentifie Diversions, Including Trick Pho- 
tography.” 

We have received the first number of *“ Magiens 
Virld,” a Swedish edition of our ‘* Magic: Stage Illu- 
sions and Scientific Diversions, including Trick Pho- 
tography.” It is gratifying to note the interest which 
this volume has caused among magicians and publish- 
ers abroad, and we are not at all surprised that there 
should be a translation of this book. This work is 
| published in Swedish by Messrs. Fahlerantz & Com- 
| pany, of Stockholm, Sweden, and it is published by 
larrangement and with our consent. The translation 
is made by D. 8. Hector, and we are unable to state 
whether there will be any additional material or not, 
but the entire book will be published, including all 
the illusions. We wish the Swedish publishers great 
suecess with their new undertaking. 

—a ee 

A MEDAL AWARDED TO THE SCIENTIFIC 
AMERICAN. 

A token of appreciation is always doubly welcome 
when no steps are taken to obtain it. We have been 
greatly gratified by the action of the jury on “ Im- 
primerie et Industries de Livre” of the Brussels Inter- 
national Exposition in awarding the SCIENTIFIC 
AMERICAN a diploma of merit and a silver medal. We 
the Exposition, and without our 


} 


made no exhibit at 


knowledge Col. George W. Roosevelt, United States 
consul at Brussels, kindly entered our paper for com- 
| petition, and it was given the award named above. The 
medal is two and three-quarter inches in diameter. The 


AT BRUSSELS, 1897. 


*L’ Union fait la force ” and the space for the name of 
the recipient. 


whose attention is directed by another female figure 
to the Exposition building in the background. 


_ 


Houses in Germany. 





American 





in Europe. Docks and wharves of solid masonry ex- 
tend for wiles along the river banks. There are four 
railroad depots, the central station being one of the 
finest in the world, built and equipped at a cost of 
about $8,500,000. The chief custom house of the pro- 
vince is also located here. During the year 1897, there 
arrived at the harbor of Cologne 5,869 steamers, tow 
boats, and sailing vessels, carrying a total of 558,533 
tons. There were shipped from this harbor during the 
same time 209,766 tons, in 4,765 vessels of all kinds. I 
am informed that the amount of goods and other mer- 
chandise received and shipped by railway in 1897 
amounted to nearly 2,000,000 tons, and the value of the 
freight receipts aggregated $2,801,970. 
Joun A. BARNEs, Consul. 

Cologne, August 17, 1898. 

—_—_________0+ 0+. 
Alpine Accidents, 

The Alps have been this year the theater of the sen- 
sational fatalities which have become associated with 
the dangerous and fascinating pastime of Alpine 
climbing sinee the days of the beginning of this 
sport in the fifties. Within a few weeks five persons 
have lost their lives uselessly in this diversion. Dr. 
John Hopkinson, one of the most distinguished of 
England’s men of science, with his son and two daugh- 
ters, was killed while climbing the Petite Dent de Vei- 
sivi, a peak of 10,463 feet in one of the side valleys run- 
ning up from the central valley of the Rhone. A few 
weeks later Prof. Masse, a well known surgeon of Ber- 
lin, net his death while climbing a peak of 12,000 feet 
—the Piz Pali. 

The death of the Hopkinson family is particularly 
distressing. Dr. Hopkinson was an experienced Alpine 
climber, and the peak presented so few difficulties that 
he dispensed with the aid of a guide. Foolhardy 








SILVER MEDAL AWARDED TO THE SCIENTIFIC AMERICAN 


mountain climbing is the cause of most of the serious 
accidents ; and, while it is perfectly true that 
fatal accidents have happened where guides 
have been taken along, still there are many 
accidents which have happened to the unat- 
tended which might have been prevented had 
the services of a skilled guide been engaged. 
The Hopkinson family were all roped together, 
and a fatal slip of one of them set in motion 
the awful machinery for the catastrophe. A 
single misstep like that which occurred to Mr. 
Hadow in 1865, which caused the death of Lord 
Francis Douglas, Hudson himself, and the guide 
on the Matterhorn during the descent, after the 
top of the peak had been reached, may have 
been responsible for this last tragedy. It seems 
as though, even when the party are roped to- 
gether with several guides, there is no guaran- 


obverse is three figures modeled in high relief. The re-| tee of safety, and the ascent of even comparatively safe 
. ts | : . 

verse has two lions rampant supporting a shield sur-| peaks without guides may be regarded as dangerous 

| mounted by a coronet, while underneath is the legend | in the extreme. 


The accident to Prof. Masse was of a different nature. 


The sculptor was M. Jules Labue. The| In crossing a crevasse the ice bridge gave way, with 
diploma has a female figure in the Barque of Progress | the result that Prof. Masse fell down perpendicularly, 


Gragging the guide after him, while his friend Dr. 
Borehard and the Tyrolean guide had to support the 
weight of the entire party. Eventualiy, the guide who 
was at the end of the rope, having discovered that the 


There is a movement on foot to incorporate a com-| bottom of the crevasse was not far off, cut himself loose 
pany under the laws of Germany, which will be pre-| and scrambled out with the help of his ice ax ; but when 
pared to erect suitable buildings for the display and | he eame to the rescue of Prof. Masse, he found that 


sale of American products, | the latter's death had been caused by the rope which 
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* Now under construction. 
All these guns use smokeless powder. 


making arrangements 
with parties here for the 





provided manufacturers |he himself had insisted upon being tied under his 


shoulders. The consequence was that the rope was 
pulled taut and the professor’s circulation was sus- 


pended. 
ee 


An Exhibition of Snakes. 

A curious exhibition will begin in New York on 
November 12. It is termed the International Snake 
Exhibition and will open in Grosvenor Hall, East Fifty- 
second Street, New York. Scientists who are interested 
in snakes will undoubtedly bring specimens. Mr. 
R. L. Ditmars, former Assistant Curator of the Ameri- 
ean Museum of Natural History, who has studied the 
habits of snakes for many years, is attending to the 
arrangements for the show. The exhibition will be 
unique as to size. There have been small displays of 
snakes in muceums and at the World’s Fair, but never 
a comprehensive exhibition. Certificates of merit will 
be issued for meritorious exhibits. Stuffed snakes and 
snakes preserved ia alcohol will also be shown. It is 
expected that there will be one hundred and fifty to 
two hundred varieties of reptiles on exhibition. 


o> 





WE learn from The Fort Wayne Medical Journal 
Magazine for September that, at a recent examination 
before the medical board of Louisiana, Dr. Emma 
Wakefield, a young negress, passed a successful exami- 
nation. She is the first woman in the State of Louisi- 
ana to study medicine, and the first negress in America 
to receive a medical diploma. 
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The World’s Production of Wine, 
According to the Moniteur Vinicole, the world’s wine 
production for 1896 and 1897, by countries, was as fol- 
lows: 








1897. 1896. 
Countries. Gallons. Gallons. 

a 854,713,420 1, 179,811,520 
Bien vsnsocsicecsdee stecndsccessd 115,402,560 107,001,000 
TD covsens ce be sebedeeecoonesseneud 2,377,800 2,509,900 
i tensantanicieidy ehmeaeee 685,836,730 569,958,660 
ere . 510,338,000 471,068,600 
Pa ddcadsncsceneen 66,050,000 86,657,600 
Azores, Canary and Madeira Islands . 6,605,000 8.454.400 
SIT casenescessecvews occcsonscsee . 49,556,000 66,050,000 
SNPcvccccss cocvcese cocesene «++. 31,704,000 43,593,000 
Gs < cnansavccencces 55,482,000 82.166,200 
BUMMER... 2. cece vos ss. c000ecceess 66,050,000 76,618.000 
Switzerland 33,025,000 39,630,000 
Turkey and Cyprus.. ........ oe 49,556,000 80,581,000 
Greece. “se Sees seseeeeeeesons 31,704,000 56,803,000 
URGED. ccocces. cocvcencenses ee . 28,797,800 35,931,200 
BaBUE. c ccccescves sovecessccesesescese 24,306,400 29,062,000 
Roumania,........+++ 85,544.000 198, 150,000 
United States eneeeeee.aiien 30,303,740 17,965,600 
css, <s+<tancaceneons 1,585,200 1,849,400 
Argentine Republic....... a 38,044,200 42,007,800 
GD. 50. dow éddseeeev en seenecees -- 73,976,000 45,706, oo 
Brazii.. 60tSSSSsene coneecceoeess 10,303,800 12,549.54 
GHP GRR... k.cc cuccsccecosesseeses . 5,151,900 amnan 
Pe tnenshe snenecien —— 500 $45,440 
PR asaeisks das semeamonnant 2,404,232 4,955,600 

Total production... ......... 2,843, 47 8,920 3,262, 103,820 


If these statistics are cutie the wine production 
of the world decreased immensely during 1897, which 
hardly seems true. France, Hungary, Russia, Rou- 
mania, and Australia all contributed to the decrease, 
while the output in the United States greatly exceeded 
that of the previous year. 


English Trolley Lines. 
Within the next few months there will be several 





new electric trolley tramways opened for traffic in 
England. So far as length, ete., are concerned, the 


lines are of no particular importance, but from other 
points of view they are important, for upon their success 
or failure may depend the equipment of many miles 
of way. The lines to which we refer are mainly short 
experimental sections, two or three miles long, which 
are being equipped on the overhead trolley system 
by municipal authorities, who are desirous of changing 
the complete town tramways over to mechanical power, 
but are not altogether convinced as to the best form 
of traction to adopt. The corporations of Liverpool, 
Glasgow, Sheffield, Bradford, Hull, are all equipping 
short lines with the trolley. At Liverpool cars from 
America and Germany will be put in operation, and in 
addition to these a special design of car is to be made 
in the neighborhood of Liverpool, so that nothing 
may be left undone to have everything right in this 
respect. In each of the other towns mentioned the 
preparation of track, erection and equipment of power 
house, and so forth is being pushed forward energetic- 
ally. 
the same direction, while at Halifax and Middles- 
brough lines are in so forward a state that any week 
may now see their completion. 


At Plymouth also the municipality is at work in | 
| 











SPIRIT SLATE WRITING AND KINDRED 
PHENOMENA.—V. 
BY W. E. ROBINSON. 

There is still another style of slate writing which is 
used to good advantage by some mediums. It con- 
sists of two slates hinged together, making a double 
slate. It has two holes in the frame opposite to the 
hinges, through which a tape or cord can be run and 
tied and sealed to the slates. (Fig. 11.) The writing is 


LOCKED 

















Fig. 11.-THE FALSE HINGE SLATE. 


placed upon the inside, owing to the fact that a half 
of each hinge is screwed to one slate ; the other half is 
made fast to a little projecting piece in which there is 
a slight notch. These projecting pieces enter corre- 
sponding holes in the other slate, in which there is 
concealed a spring bolt, which engages these catches of 
the hinge. When it is desired to open the slate for 
the purpose of writing upon it, the bolt is lifted back 
by means of a pin pushed through a hole in the end 
of the frame, as indicated in the engraving. 

The following is a method by which writing can be 
made to appear on a slate on which a person has 





Fig. 12.—THE INTERRUPTED FLAP. 


placed his initials in one corner, The slate is then placed 
with that side downward on the table, and shortly 


| afterward, on turning it over, it is found completely 


|covered with writing, and the signature of the visitor 


Most of these towns have ina greater or lesser de- | proves there has been no exchange of the slate. The 
gree had recourse to American plant, either for inside | method of obtaining this effect is unique. The writ- 


or outside work, 
English contractor. 


importance attaches to a line which has just been com- | 
| 


pleted between the towns of Kidderminster and Stour- 
port, on account of the fact that the plant and ma- 
chinery are all of English make and the undertaking 
has been from first to last carried out by an English 
firm, i. e., the Brush Electrical Engineering Company, 
of London. The power plant comprises Babcock & 
Wileox boilers, ** Universal” type, single crank com- 
pound type steam engines, direct-coupled six-pole gen- 
erators with Mordey’s new chord winding and notched 
armature. The switchboard is split up into the usual 
panels, main station, generator, feeder, and Board of 
Trade. The track is single throughout, of 3 feet 6 inches 
gage. The powerstation is a mile from Kidderminster 
and three and a half miles from Stourport, making 
the line four and a half miles long. Owing to certain 
difficulties on the route, the Dickinson side trolley is 
elployed. A main feeder cable goes to Kidderminster, 
and also one to Stourport. The cars, which have Brill 
cantilever type trucks, are fitted withtwo 15 B. H. P. 
four-pole motors of the ironclad type. The line is the 
first of many similar tramways to be equipped by the 
British Electric Traction Company, which is stated to 
have over $15,000,000 of such undertakings in progress 
—either negotiating or constructing. 

Owing to the numerous delays which arise in com- 
plying with the various legislative requirements when 
applying for tramway powers, many schemes are being 
promoted as light electric railways, and in this way 
the powers are secured much more promptly. Oppo- 
sition to the overhead wire is not dead yet, for quite 
recently one or two good schemes have been aban- 
doned purely on account of the opposition raised on 
this score. The London. County Council has long 
pledged itself to resist the overhead wire, and this has 
led to several schemes, which are now under considera- 
tion, for districts which are just outside the London 
County Councils jurisdiction area. 








much to the disappointment of the | ing is already on the slate, but hidden from view by 
But it seems that more than usual | the false flap, but with the corner missing from it. 


(Fig. 12.) The cleverness of the trick is in this corner. 
After the medium closes both slates, he says he will 
just draw a chalk mark down in the corner of the slate, 
wherein the gentleman is to place his signature. He 











Fig. 13.—READING QUESTIONS BY MEANS OF MIRROPS. 


really draws the chalk mark on the slate proper, but 
close to the edge of the missing corner of the flap, thus 
disguising the line of demarkation between the slate 
and the flap, and after the flap is dropped into the 
slate, of course, this mark of the signature still re- 
mains. 

Another interesting test is as follows: A person 
writes a question on the slate, and places it face down 
on the table when the medium is not looking. The 
latter now takes his seat at the table, places one hand 








on the slate, as also does the skeptic ; the other hand is 
placed on the medium’s forehead. With the disen- 
gaged hand the medium now proceeds to write on the 
upper surface of the slate. When he has finished, the 
communication is read, and it is found to be a correct 
answer to the question on the opposite side of the 
slate. ‘To perform this seeming impossibility, the 
medium has to employ a table containing a trap small 
er than the frame of the slate. When the slate is 
placed on the table, the medium shifts it over this tray» 
and the trap is then open, and by means of mirrors in 
the body of the table the writing is reflected to the 
very place where the medium is sitting, and it is easy 
to then give an answer to the question. Fig. 13 shows 
the nature of the device. Double mirrors are used, in 
order to cause the reverse writing on the mirror to be 
again reversed. 

With this trick the present series of. articles comes 
to aclose. There has been so much interest exhibited 
by our readers in these exposés of slate writing that 
the publishers of the SCIENTIFIC AMERICAN have de- 
cided to publish the entire manuscript in book form. 
Only a portion of it has been published in the five 
articles which have been devoted to it. The work 
will be published within a month, and it will contain 
a large number of other tricks used by mediums to 
deceive their audiences. It will include, in addition te 
all of the slate writing devices which have been illus- 
trated, many which we have not shown. There will 
also be chapters on wind reading of all kinds and 
kindred phenomena, mental magic, table lifting and 
spirit rapping, spiritualistie ties, post tests, handeuffs, 
spirit collars, seances, ete. A number of new stage illu 
sions will also be given. 

ee 
Our New ** Albany. 
Yavy Department is anxious to get the protect 
in American waters, and an ex 
there 


Cruiser 


The N 
ed cruiser ‘* Albany’ 
alwination is being made to ascertain whether 
would be any impropriety in asking the British gov- 
ernment to release the vessel before the war is officially 
Spain may possibly object co favorable action 
taking the ground 


ended. 
on the request by Great Britain, 
that while hostilities have ceased by agreement, the 
war is still technicaily in progress. The ‘‘ Albany” 
is not entirely completed, but she is in a condition to 
make the voyage across the Atlantic. The ‘** Albany” 
was built by the Armstrong Company at their ship- 
yard on the Tyne for the Brazilian navy, and she was 
christened ** Almirante Abreuil.” The United States 
government purchased her from Brazil before the war 
with Spain, and she was renamed the ** Albany.” Her 
sister ship is the ** Amazonas,” which did such satis- 
factory work at Santiago and elsewhere under her new 
name ‘‘ New Orleans.” Our government did not wish 
to purchase the “ Albany,” because she was not nearly 
finished, but Brazil would not seil the *‘ Amazonas 
unless the other vessel was also taken. The ‘‘Albany” 
will make a welcome addition to our navy 

The Current Supplement, 

The current SUPPLEMENT, No. 1192, contains a large 
number of interesting papers. The front page shows 
a spirited portrait of Emperor William in the uniform 
designed by himself for his journey to Palestine. 
“The Uniform of the French Army” describes the 
latest accouterments of the soldier, which are regarded 
authorities as being eminently satisfactory. 
‘The Graphophone at Omdurman ” illustrates the use 
of this instrument in the heart of Africa. ** Lightning 
on a Kite Wire” describes some interesting experi- 
ments which have been earried out by the officers of 
the Weather Bureau. ‘ Portland Cement Industry of 
the World” is an important paper by Bernard L. 
Green. ‘‘German Blacksmith’s Art” describes the 
manufacture of wrought iron gates, lamps, ete. That 
the Germans excel in blacksmith work has been 
abundantly shown by the magnificent gates which 
gave access to the German section in the Liberal Arts 
building in Chicago, at the Fair in 1893. ‘ Inebriety 
and its Cure Among the Ancients” is a curious article 
by William L. Brown. Prof. Weldon’s paper, read be- 
fore the British Association, is coneluded in this num- 
ber, and the “‘Advance of Psychology,” by Prof. J. 
McKeen Cattell, is also given in this issue. 
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by military 
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RECENTLY PATENTED INVENTIONS. 


Agricultural Implements, 
PLANT ITTER 


Morris, Tampa, Fla, 


for plants can 


Josern ¢ 


instrument openings 





' 
| this invention is an improvement upon a similar con- 


| trivance patented by the 
| device has a base-plate lying flat and solidly on top of the 


same inventor. The present 


tie and adapted to fit underneath the rail. The base-plate 
has a groove or recess on its underside 
rail and opening at Its edges. Forked clamp-bolts are also 
provided, one prong of which is adapted to lie above the 
tie but to lock under the base plate in the or re- 
cess, and the other on top of the base-flange of the rail. 
A fastening device at the outer end of the clamp-bolts 


groove 


| secures the latter to the tie. 


be made in the ground and plants growing in sandy 

soll can be watered without causing the operator Ww as- 

sume a fatiguing, stooping posture rhe plant-setter is | 
provided with a vessel in which water 1s stored. A tubu- 

ur shaft is attached to the vessel and has an opening 

within the vessel, A drill is attached to the shaft and 

has an opening therein communicating with the opening 

in the shaft. A valve normally closes the opening in| 
the drill aud is connected with a lever Sy ope rating the | 
lever, the water may be allowed to flow through the drill 

into the g nd hue providing sufficient moisture 

to nourish the rocts of the plants to be placed in the 

hole 

BRUSH-CUTTING MACHINE.—Atrrep L. Hast- 

tines and Lectus M. Scott, San José, Cal. This ma- 

chine is pr vith curved rake-teeth, the upper ends 
of which are hung loosely on a shaft supported in the 

frame of the machine The points of the teeth extend in 


a forward direction close to the ground, Koife-guards 
supported on a transverse rod, extend between the rake- 
teeth at the rear and above the points thereof, the lower 
edges of the guards being curved upwardly and forwardly 
ywwer ends of the euard- 

» surface of the rake-teeth, 

position Revoluble 8- 

m a transverse shaft jour- 


of the rod carrving the 


vith the guarde to 


teeth and onto the 


inction 





curved 


machine 


edgee The cutters are rotated by moving the 
over the ground 

STUMP-BURNER AND INSECT-EXTERMINA- 
rOR.—-Vieror Rieke, Franklin, Mint rhis appara 
tus comprises a whee | vehicle, a rotary table on the 
vehicle, one or more concentrating lenses adjustably 

inted on the table, and a heat-plate carried by the 

hic ind receiving the rays of the sun after these rays 
ive been brought to a foens by the lenses. In burning 
stumps or cracking stones, the vehicle is brought close 
to ea ip « stone, and the table adjusted so as to 
use the lenses to concentrate the sun's rays upon the 
bject. In destroving insects, the rays are concentrated 
upon the heat-plate, the vehi with its heated plate 
being then passed over the grase to destroy the insects by 
the radiation of the heat 

Mechanical Devices, 

IRE-CONCENTRATOR.— Davin D. Lorp, Colora- 

do Springs, Co This ore.concentrator comprises a 


series of inclined plates, a drum having pockets to re- 


ceive material from the plates, a receiver forward of the 
upper end plates and a vertically-movable gate between 
the receiver and the plates A cylinder is mounted to 


rand has a series 


rotate in the lower portion of the receiv 
of chambers extended through it, these chambers having 
outward openings into the receiver, independent pipe 


connections with the chambers and valve-controlled out- 
it the lower 
half-filled with 

Water is 


forced 


lets leading into boxings portion of the re- 
and the 


into the 


ceiver. The receiver is water 


crushed ore placed therein injected 


of the 


By adjusting the 


chambers « evlinder and out through slota 


valves, the amount and force of the wa- 


ter used in separating the ore may be regulated 





Wiiutam A, Rice, Jerseyville, 
nost forma of 
eaned The 


about 


SEED-CLEANER 
T!. By means of this inventi 
be quickly 


sists essentially 





grain can 


und conveniently ¢ device con- 


of an endless belt passing rollers 


up an incline, jocated at one or more points on its course, 


The seed is deli ed upon the belt at the bottom of the 
incline, and is prevented by gravity from passing up the 
neline The foreign matter is, however, caught by the 


belt and carried over a roller 


COIN-FREED MACHINE.—Martin Homme., Gels 
ren, Germany rhe purpose of the present invention 

+ to provide cloak-rooms and similar places with devices 
by means of which the services of a special attendant are 
renaered unnecessary, the articles deposited being safe- 


against theft. The device in question consists of 
cloaks, sticks, like, 


be securely fastened by 


guarded 


1 holder so arranged that hata, or the 


after the insertion of a coin, can 


means of a key rhie key is at the same time auto- 
satically delivered to the user. When used again to 
unlock the holder, the key is held automatically in 


position, so that it cannot be taken away while the 


holder is released 
WIND-WHEEI 


APPARATUS. —Casetvus 8. GRAVES 


Bad Axe, Mich With an upright support and a hollow 
driven shaft hung from the support and rotatable there- 
on, is connected a crown-wheel secured on the upper end 
of the driven shaft and rotatable on the support A hol- 
low cross-head revoluble on the upper part of the driven 


haft is provided with a lateral arm having a loose bear- 


vheel A 
wheel rotates on 


ing on the upper side of the crown wind-wheel 


having a pinion meshed with the crown 


ing fr as-head. A vane is hinged 


1 shaft projec mm the er 


to swing jaterally on a shaft projecting from the cross- 


head By means of a flexible connection extending 


from the vane through the cross-head and hollow driven 





ehaft, the vane is controlled and enabled to cause the 
wind-wheels constantly to face a wind-current. The ad- 
vantages claimed for this invention are its simplicity and 
cheapness 

MECHANISM FOR CONVERTING MOTION 

ep l'nompson, Burton, Wash This mechanism 

provided with a ift to which a wheel is fixed Two 
liske loosely mounted on a shaft are arranged one on 

h side of th heel. Eac disk carries a clutch which 

ures whee | imparts movement thereto when 
the isks move each in a certain direction A gear- 
vheel is employed ir nnection with each disk Two 
sectors awinging independently on a common axis re 
spectively engage the gear-wheels and are capable of 
” iting in a plane traneverseiy to the shaft, whereby 
the shaft is continuously driven Independently recip- 
rocal rods are connected with and swing the sectors 
The mechanism is particularly applicable to wind 
mi 

Rallway Appliances, 

RAILROAD-TIE PLATE.—Simon D. 8S. Narper, 

Le Grand, la The plate for railroad-ties provided by 


} Outer one 
curved portion at its locking end, which portion may be | 


| vertically, 


} section at its smal) end whereby the 
| hold the cone without being itself expanded, 


| Minn 


Miscellaneous Inventions, 
ARTIFICIAL LIMB.—Repmon F. Smrru, Gallatin, 
Mo. It is the purpose of this invention to provide an 
artificial limb for amputated either above 
low the knee. With the lower foot is 
A sleeve forms the lower part of this member 
with 


or be- 


lege 
member a con- 
nected. 
vertical slots provided 
notches, A foot 
adapted to fit in the sleeve and has lateral, headed pins 
adapted to slide in the and engage the notches 
The leg-members are pivoted together. To the 

upper member a spring is permanently 


sides 


and has on opposite 
upwardly-inclined shank-piece is 
slots 
lower 
portion of the 
attached at the 
lower portion of the spring has free 


Witb transversely fixed cross- 
sliding 


rear side 
bare the 
contact, the spring working on the upper bar as a point 
of leverage. 
DISPLAY~( 
Col 
class of display-stands provided with a central post hav 
a vertical 


‘ASE.—Wriuiam H. Gassaway, Victor 


The display-case of this inventor belongs to that 
ing trays or shelves. The case revolves about 
The corner posts are connected at the by two 
Shelves, 


axis top 


carved arches in two sizes, are placed alter- 


nately on the center-poet and are securely held in position 
by spring-brackets. The construction is such as to per- 


mit the stand to revolve irticles placed 
on the 


UMBRELLA, 


and dikplay the 
shelves 


Tomas A. Wi_konson and Anna C. 


Wiiktnson, Cincinnati, O. In this folding umbrella, 
various improvements are embodied by means of which 
the umbrelia may be folded into a small space. The | 


ribs of the umbrella are 
one upon the other at their meeting ends, 
that 


when extended, 


composed of members sliding 
and provided 
and lock the 
members has a 


with devices connect the members 


One of these 


straightened to unlock the members and permit the um- 
brella to collapse. The umbrella-stick is jointed so that 
it can be readily folded 
FOLDING-UMBRELLA. 
and FrepEerick A. WILKINSON, 
that the umbrella provided by 
readily folded, the 
connected by 


Tuomas 


Cincinnati, O. In order 


this invention may be 


ribs are made in inner and outer sec- 


tions slidably loops spaced apart. The 
between the loops form a which is 


rib to position for use. A 


portions spring, 
shortened by extending the 
stretcher is pivoted to one of the sections and has a cam 
sections are clamped together when the 
The 
jointed to permit it to be readily folded 
TROLLEY-POLE.—Virenm. A. Mason, Austin, Tex. 
rhe improvements embodied in this invention seek to pro- 


by which the 


umbrella is opened for use umbrella-stick is 


vide a simple construction whereby a trolley-pole may 
yield laterally to conform with curves and may yield verti 
cally at its upper end to pass hangers and other obstruc- | 
tions on the wire. To permit the lateral play of the trolley- 
wheel, the inventor provides the pole flattened 
portion setting vertically edgewise, thus giving sufficient 


with a 


strength vertically and permitting the lateral bending of 
the pole to enable the wheel to adjust itself to the wire 
when passing curves. To permit the pole to adjust itself | 
the inventor makes his pole in a butt-section 
former being pivotally con- 


aud a wheel-section, the 


nected with the car and the latter jointed to the butt- 
section. By 
firmly against the wire, 


means of a spring, the wheel is pressed 


the construction, however, enab- | 


ling the pole to yield downwardly in order to pass ob 


structions on the wire, 

GATE. -Bensamrs H. Hester, McAlester, Indian 
Ter. The purpose of this invention is to provide a gate 
which person | 
riding or driving toward and from the gate. When a} 
vehicle approaches the gate, its front wheel will operate 
a detent momentarily, 


may be automatically operated by the 


a lever to release causing the gate 
to swing one step and bringing one of four stop projec- 
into contact with the detent. The de- 
hind wheel of the 


These operations of the 


tions on the gate 


tent will then be released by the vehi 
cle and the gate will be opened. 
and the resulting opening of the will 


tripping lever gate 


lower a weight, which will be rewound by the 


of the 
and from the gate, 


pressure 


vehicle on the lever. As the vehicle moves through 


ita wheels will actuate another trip- | 


ping-lever, to operate the detent-bolt twice, causing the 
weight to readjust the gate to its closed position, 
INCUBATOR.— Epear B. Fisner, United, Pa. This 
incubator comprises a casing, a hot-air-tank in the upper 
portion, hot- 
end of the tank neatly to the opposite end, thus providing 


and partitions extending from the air-inlet 
The center chamber is 
the other end. 
center chamber at 


communicating chambers 
shallower at the 
A hot-air flue 
its shallow end 


three 
hot-air inlet end than at 
communicates with the 
A jacket surrounds the flue and a con- 
duit leads from the jacket to the interior of the casing 
air-tank. A water-vessel is provided to 

by means of the conduit, the 
hatching 
EX PANSION-BOLT, 


city 


below the hot- 


supply moisture necessary 


to th of the eggs. 
New York 


formed as 


James F, Downes, 


This expansion. bolt comprises a sleeve 


i short tube-section, having longitudinal slots therein 


extending inwardly from one end and an exterior peri- 


pheral bead or flange at the split end. A cone is adapted 


to enter the split end of the sleeve and has a cylindrical 


is enabled to 


A thread- } 
| 


sleeve 


into the sleeve, 


Avevst W. ZvcBERBIER 
In order to enable a gun to be balanced or sup- | 


ed bolt draws the cone 


GUN-SUPPORT 


Logan, | 
ported when being carried to relieve the 
fatigue, this inventor has devised a support consisting of 
an adjustable around the shoulders, the 
of which 


being 


strap passing 


mem bers converge and meet at their lower 


ends, continued for a short distance after meeting. 
A hook, shaped to receive the gun, is held between the 
meeting ends of the strap and inclosed thereby, w hereby 
a covering is formed for the hook. 


transversely to the 


A. WILKINSON | 


folded chipping tbe cover is bent, 
| 


gunner from |, 


TRUNK-FASTENING. 


Salt Lake City, Utah. 








a tension device the chain or rope may 
strained 


| having connection with a turnbuckle. 


tion with the turnbuckle. 
in the 

UTOMATIC CI 
Wituiam A, MADDIN, 


connection, 


Muscogee, Indian Ter. 
| 


water that first falls on the roof to the waste pipe ; 


after a short period, when the roof has been washed by 
the first flow of water, the cut-off will automatically so 


change 
the roof to the cistern-pipe until the rain ceases, where- 


its position as to direct the flow of water from 


upon the cut-off will again return to its normal or natu- 


ral position. The cut-off may be held stationary when- 
ever so desired, 
waste 


tinuously to the pipe. 


MUSIC-SHEE 
FOR.—Atmon J. Prence, New 
ers and a motor for rotating the 





York city. With roll- 


music printed thereon and the etaves drfferently spaced 


Georek A. TUCKFIELD, 
The trunk-fastening provided by 
this inventor belongs to that class in which chains or 
ropes are made to encircle the trunk so that by means of 
be properly 
the present fastening consists of a main chain 
A branch chain 
| is attached to the main chain, and is capable of connec. 
A lock holds the branch chain 


T-OFF FOR WATER-SPOUTS,— 
In its 
natural position this cut-off is designed to conduct the 
but 


and the water may be made to flow con- 


‘AND TURNING DEVICE THERE- | 


rollers at a uniform 
speed, are connected music-sheets having the time of the 


Wusiness and ‘eae. 

The charge for insertion wnder this head is One Dollar a 
line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in the follow- 
ing week's issue. 


Marine Iron Works. Chicago. Catalogue free. 
For mining engines. J. 8S. Mundy, Newark, N. J 
“U.S.” Metal Polish. Indianapolis. Samples free. 
Gasoline Brazing Forge, Turner Brass Works, Chicago. 
Yankee Notions. Waterbury Button Co., Waterb’y, Ct. 
Handle & Spoke Mchy. Ober Lathe Co.,Chagrin Falls,O 
Spool & variety turning & printing. H. H. Frary, Wa- 
| terbury, Vt. 

The Model Engineer. Send § cts. for sample number. 
Spon & Chamberlain, 12 Cortlandt St., New York. 

FERRACUTE Bridgeton, N. J. Full 
line of Presses, Metal Machinery. 

Easy Experim’ts of Organic Chemistry. Book by Prof 
Appleton. 6 cents. Snow & Farnham, Providence, R. 1 





Machine Co., 
Dies anc other Sheet 





Designing and 
N.Y 


Inventions developed and perfected 
machine work. Garvin Machine Co., 141 Varick St. 


Hub, spoke, wheel, bending, and handle machinery. 
Single machines or full equipments, by the Defiance 
Machine Works, Defiance, Ohio, U. 8. A. 


80 as to accommodate the time of the music to the speed | 


of the motor. As the forward movement of the motor 
is uniform in 
staves of the music-sheet as to compensate for the rela- 


speed of the motor and time of the 


velocity, 
tion between the 
music. 

PROCESS OF PRODUCING CARBIDS AND MET- 
ALS OR ALLOYS SIMULTANEOUSLY.— HEtnrica 
ASCHERM inventor of the 
present process claims that he has secured a greater sav- 


ANN, Cassel, Germany. The 


ing of energy in electric furnaces than can be obtained by | 


the use of metal sulfids. He has at the same time secured 
the production of carbids, by adding a sufficient quan- 
tity of carbon to a mixture of an oxid of one metal and a 
| sulfid of a different metal. Under the action of the elec- 
trical current, the inventor states that the carbon will 
combine with the metal having the greater affinity there- 
for, while the other compound will be reduced to the 
metallic state. The carbid, it is claimed, is as pure as 
| that produced in the ordinary way, while the consump- 
tion of current inventor, at least | 
forty per cent less, 

FIRE-ESCAPE.—James Rerpy and James Naveu- 
TON, Pontoosac, Mass. This invention provides an im- 
provement in fire-escapes of that class in which a spool 
carrying a cable is used, means being provided by which 


is, according to the’ 


the spool’s turning may be controlled. 
comprises a frame formed in two parts, hinged together 
and provided with shaft bearings in the hinged joint, 
means being provided by which the two parts may be 
rotated together. A shaft is mounted in the bearings in 
the frame and has a thrust-bearing at one end. The 


spool is journaled on the shaft and is engaged by fric- } 


tion-disks held against rotation. 
the is provided with a 


The upper section of 


frame cable-guide, A belt, b 


means of which a person may be lowered, is suspended | 


| from the lower section of the frame. 
ROTARY RACK. 
By this device the 
construction of rack in which the arms supporting the 
garments are carried by slides operating in an upright 
post of special construction, the slides being so ar- 
ranged and engaged that one, two, or all raised 
at one operation. The arms are so arranged relatively to 
the slides and coacting parts that the slides may be set 
to hold the at half-mast. The slides may be di- 


Joun F. Frvan, Lonaconing, Md. 
inventor seeks to provide a simple 


may be 


arms 


vided transversely into sections, so that one or more 
arms may be adjusted for use independently of the 
others, 


Designs. 


GAME-BOARD.—James P, Notan, Westfield, Conn. 
The ling feature of the 
shaped figure arranged within a rectangular base, the 
Following the outline 


design consists of a star- 





edges of which base are raised. 
of the star is a five-sided figure. 
PUZZLE-CASE.—James H. McNeri1, Mineral City, 
Va. This design provides a puzzle-case having a coni- 
cal bottom provided at the apex with a cavity. A _verti- 
cal inclosing surrounds the bottom. 
consists in attempting to roll a ball up the conical bot- 
tom so as to cause the ball to fall through the cavity. 





wall 


EGG-CARTON FILLER — Ropert J. Bark.ey, 
Chanute, Kan. The leading feature of this design con- 
sists in an oblong filler presenting three longitudinal 
strips, crossed by other strips, with the outer two strips 
of the first-named three at the end portions of the 
second-named transverse etrips. These transverse strips 
extend longitudinal strips, 
ends being parallel with adjacent vertical slits appearing 
in the outer longitudinal strips. 

CLIPPING-HOLDER 
Stanford University, Cal 
feature connected covers and a flap extending from one 
end of one of the The clipping is attached to 
the flap and folded in any convenient manner. Over the 
Upon the outside of 
the cover are written or printed the subject and source 


beyond the the projecting 


CuaRLes FE. ScHwaArtz, 
This design has as its leading 


covers. 


of the inclosed clipping. The device is an improvement 
over the old form of preserving clippings, its simplicity 
and cheapness being noteworthy. 

BICYCLE HANDLE-BAR — Roger B. Eames. South 
Framingham, Mass. The leading feature of this design 
consists of an L-shaped member and an arm extending 
rearwardly and laterally at an angle to the stem of the L- 
The reversible position of the handles 

While the handle-bar can be used with 
both hands, the inventor states that it can also be operated 
with one control 
ed with this handle a bicycle can be 


shaped member 
deserves attention. 
i, an | that when so used increased 
I qui 
made to stand against a wall without danger of having 
the front wheel run back and upsetting the bicycle. 


han 


is obtained 


Norr.—Copies of any of these patents will be furn- 
ished by Munn & Co. for 10 cents each. Please send 
the name of the patentee, title of the invention, and date 
of this paper. 


it is necessary so to print the 


The fire-escape 


| The celebrated “ Hornsby-Akroyd” Patent Safety Oil 
| Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foc t of East 138th Street, New York. 


The best book for electricians and beginners in elec- 
| tricity is “* Experimental Science,” by Geo. M. Hopkins. 
N.Y. 


| | 89 mail, #4. Munn & Co., publishers, 361 Broadway, 


catalogue of Scientific 
361 Broadway 


tS? Send for new and complete 
and other Books for sale by Munn & Co., 
New York. Free on application. 


sri 


HINTS TO CORRES! TO CORRESPON DEN Ts. 


Names and Address must accompany al! letters 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 

give date of paper and page or number of question. 

uliries not answered in reasonable time should 
2 repeated ; correspondents will bear in mind that 
some answers require not a little research, and. 
though we endeavor to reply to all either by letter 
or in this department. each must take his turn 

Buyers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Sclentific American Supplements referred 
to may be had at the office. Price 10 cente each. 
Books referred to promptly supplied on receipt of 

rice. 

susherate sent for examination should be distinctly 




















by | marked or labeled. 





(7514) FB J. T. asks: What would be 
the horse power of the smallest dynamo which would 
furnish current sufficient for the amateur furnace de- 
scribed in SuprpLEMENT, No. 1182 A. The electrical 
furnace is rated to use about 10 amperes at 110 volts. A 
dynamo capable of giving this current should have about 
2 horse power in the engine which runs it. This furnace 
is but a little one. 

(7515) R. B. C. asks for a formula fora 
good cheap liquid laundry bluing. I wish to manufac- 
ture it on a small scale. A. Water, 15 parts; dissolve in 
this 144 parts indigo carmine. Add 34 part gum arabic. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


OCTOBER 25, 1808, 
THAT DATE. 





AND EACH BEARING 





The puzzle 


(See note at end of list about copies of these patents. } 








613,166 


sas machine, J. A. Marsh 
Agricultural yar sulky or riding attac h- 
ment for, G Babcock. .... 
Air brake, W. r. ) A ‘ 
Air brake apparatus, automatic cutoff “for, Ww. i. 
Hamilton. 
Air brake pump, N. A. Christensen. . 
Alarm. See Speed indicating alarm. 
Animal trap, C. F. Nelson.......... sdeoacccoececess GE 
Annealing box, R. A. Wilson. . pny 
Annunciator, O. Wiederhold. . 
Armature winding, A. L. Riker.. 
Atomizer, C. M. Blackman.. 
Baby rocker motor, P. A. Herrington. . 
Baling press door catch, P. 8. Kingsland. 
Balloon, air, R. M. W. H. von Siegsfeld. 
Bandage for umbilical cords, 8. ¢ mith 
Bearing, ball, W. Sobey.. 
Bearing for vehicle hubs. ‘ball, W. 
Bed, folding sofa, M iant 
Bedstead, B. Bailey 
Beet  apneer and bune aR sugar, J.C lark. 





. 613,051 
613,142 





613,034 
- 612,968 











































Bicy ake, a W. Chadwick 
Bi fe brake. 
Bi ‘le p= gear, chainless, T. 
Bicycle driving mechanism, W. J. 8. Strange...... 
Bicycle handle. adjustable, J. Hunter et al.. 
Bicycle handle bar, F. M meee ye. 
Bicycle luggage hy J. C. Meehan... 
ycle saddle, G. rbd 


Bic 
B 





ycle saddle, B Pa Wheeler 
Bicycle speed indicator, W. E. Be 
Bicycle supporting attac hment, ¢ 
Binder, temporary, J. S. Murray 
Bit stock wrench, expansion, P. 8S. Grenier 
Biind moeeet- window, G. Benson 
Boat, life, Peters eoecces 
Boiler. See aemaan boiler. 
Boiler, P. & J.J Mechan. peagscccecgece 
Boiler blowoff device, W. T y son. 
Book, sales slip. F. J. Shepherd 
Book, shipping, F. C. Johnson....... A 
poring and mortising machine, W. J. Hutson... 
Bottle, non-refillable, M. Barci........... 
Bottie stopper, J. Deitsch 
Bottle stopper, T. Howard aanen 
Be — stoppering mac hine feed device, N. Mus- 





T. Mackley 














Rottles. ete., machine for manufacturing, J.B 
OTR... cccccccccses+sccces eee 
Bouquet Ay J. L. Briggs 
Box. See Annealing box. 
Box, W. D. Hamilton 

Box binding strip, metallic, C. Leffler 
Brace. See Pole and thill brace. 

Brake. See Air brake. Bicycle brake. 
Broom holder, A. Headly ae 
Budding tool, Gilbert & James........... 





sessecce OE 
“Miter box. 

613.085 

613,067 


Mail box. 


. O12844 
615,08 | 





re 





NOVEMBER 5, 1898.] 














Bi, PROB soc coccesccccsscess 613, 

Bunsen burner, ilson....... snose @ 

Burner. See Bunsen burner. Gas burner. Hy- 
drocarbon oil burner. Oil burner. 

Button -_ tie retainer. — collar, J. W. 


Bung hole boring t- rol. 






<naus ; 
Button, cuff, W. Holden... 
Cabinet, I. L. Unterbrink 
‘an. See Coffee can 
Can opener, H. E. Raymond 
Car coupling, D. A. McCollum 
om: doors, ete., fastening device for, G. Lighthi- 2.013 

EP. uncncune caseneseseteens svetecusevessoqsesceseses 613,013 


( rerbureien, F. L. Martenette. .. . 613,167 








Carpet beater, C. M. Comstock 613,120 
Carrier. See Bicycle luggage carrier. Luggage 
earrier. Ticket carrier. 
Case. See Pencil case. 
Caster, Ball, GH. A. TARR ccccccasccocaccgscoccoccoces 612,849 
Chain cover, driving, W. F. Marchal (reissue). 11,700 
Chain links, machine for cocaine sprocket, C. 
BUDED..... ccccccccccsenccoseces soscocesococvccesccces 612,347 
Chair. See Convertible chair. 
Chute, bin, L. E. Cochran. ............sseeeeecseeeees 613,026 





Cigar lighter. A. C. Gruhlke 


Cigarette making machine, J. “EL. Schmidt. . 612,872 
Clamp. See Harrow tooth clamp. Wick trim- 
ming ¢ lamp. 
Cleaner. See Window cleaner. 
Clevis, plow draught, 8S. H. Snowden....... ...... 613,087 
Clip for adjusting cords or wires, A. Faber du 613,198 
4 


DRRP.ccccccse sepccscccoccccsggscopesosecadoagsece 
Clock striking mec hanism, G. W. Adams 
Clothes holder, Tererese, M. F. Scott 
Clothes pin attachment, C. E. Rice........ 
Clothes pin, wire, J. L. 
Clothes pounder, G. H. Rodenbach 
Cock, Cc. Schmidt e6e0 
Cock, stop and waste, M. F. Barrett et al. 
Coffee apparatus, J. G. Van Marter 
Coffee can, P. J. Harris 
Coin controlled apparatus, A. M. Lippert. 

Conductor safety device, epson 

Thomas 















Convertible chair, J. A; Crandall . 6125 
Conveyer, F. WO, Pec ccesecccsscocepecoscocen 612,939 
Cooler. See Faas cual 

COPEIEEE, Mie TD anncccnnccevcecs coca sececececsens 613,176 
Corner strip, F. Woods. - +» 613,108 
Corset, J.C. Andrews.... . 613,105 
‘otton picker, C. Duvall.................+.+ 613,028 


Son ying. See Car coupling. Hose coupling. 
Pitt coupling. Wagon coupling 

Crate, egg, U. P. Crim ‘ 

Crimping machine, G. Molla 

Cultivator, E. Dore............+..- 

C —— combination corn and cotton, W. 








machine, alternating. 


Cc a § “async hronous- 
Hutin & Leblanc 
Current motor system and operating same, alter- 
nating, Hutin & Lebla 

Currycomb, Halm & Bodine 
Curtain, folding, R. Andlauer 
Curtain pole adjuster and support, combined, J 
Anderson ° eee 
Cutout, automatic leak or ground, W. L. Pratt... 
Cutter. See Feed cutter. Wad cutter. 
Cycle gear case, W. H. & B. H. Jones.. 
Cycle, water, Winquist & Olsson 
Dadoing and cenqaing machine, A. Kohler 
Damper, C. & T. Johnson..... 
Damper regulator, > D. Collins 
Dental engine, M. H. Hopfer........ 
Digger. See Potato digger. 
Drier. See Web drier. 
Drying webs of cloth or paper, machine for, F. A. 
Colb 
Drilling and facing mac hine, W. B. Pearson 
Drilling machine support, W. E. Hotchkiss 
Drop light, M. I. Vought ... 
Earth, apparatus for softening and ‘excavating 
frozen, J. H. L. Tu 
Electric contact box, Thomas & Brown........ 
Electric current leveler, Hatin & Leblanc 
Slectric furnace, L. Bresson on < 
Electric machine, alternating current dy namo, M. 
eblane 6 
Electric machine or motor, dynamo, 8. G. Brown. 
Electric motor, altern: ating current, A. 8. Frazer. 
Electric switch, W. Ely 
Electric switch, Ely & ‘Be rnardini 
Electricity, apparatus for producing radis ation ‘of. 














3.128 
613, 129 


Stearn & Topham................ . 613,090 | 
Elevator. See Water elevator. 
Elevator doors, automatic means for os 
closing, and locking, W. Chater... . 613.224 
Elevator gate, Belles & Hess 612,811 


Engine. See Dental engine. Ri tary engine. Steam 
engine. 
Engine indicator, steam, W. 8. Andrews.. 
extractor. See Nail extract 
Eye and cheek protector, Belt & Bruckner 


613,186 
612,848 












Eyelet, E. mompenes.. . 

Fan, electric, D. L. & R. H. Bates 
Faucet, M.S. By Pa. } a2 sseesececes 
Faucet, water, T. J. Kiernan 

Feed cutter . Hanger 





ee mill, J. 8. Woodcock... 
Feeding device, some stock, 
Fence, portable, A. H. Cook “ 
Fence, wire, Helmers & Fesser. 
Fence, wire, R. B. Robbins 
Fence wire reel cart, F. Gempeler 
vee distributer and cultivator, combined, 
H. Willimon 
virtn wh eel, H. C. McHe ry. . 
Filter, Dame . Pottevin seene 
Filter, sane 
Filter, C. Sellense heidt. 
Filter, H. Smith, Jr.. 
Filter, sewage, Hulssne r & Rohrig 
Filter, water, W. M. oo hier 
Filtering apparatus, L. Powell 
Fireproof floor and « 4, P. 
Fireproof partition wall, P. 
Fiash light composition, Y. Schwartz 
Flooring or pavement, R. Butcher... 
Flue or tube expanders, attachment 
mann & Nelson 


J. ‘Shepard... 










613, - 
613. 





for, Pubr- 
= -a 


Fog signal, E. F. Osborne . 6 

Fok ling and stapling mac hine, L. C. Crowell. 612) "830 
‘ork. See Pitehfor 

Fruit picker, L. Le ggett 612,852 


Furnace. See Electric furnace. Ore roasting fur- 


v \ 

Furnace, R. J. Se hwab cecesee 

Gaging jack frame, 

me, H. B. Cowper 

me device, H. C. G: allup. 

s burner, R. Momand 

s burners, automatic 
Borcharat 

yas generator, acetylene, A. M. Griffin 

8s generator, acetylene, W. Heckert 

8s generator, acetylene, J. Leede sane 

s generator, acetylene, W. 8. Proskey 


. Partington 







lighting device for, H. 
615,057, 








. 613,008 | 


. 613,138 | 


‘ ENGINEERING 


5 HIGH GRADE W922. 
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WILLIAM D. HOWELLS, 


of Lorne, ‘‘How the Queen Spends Christmas ;’”’ 
Life;’? and I. Zangwill, ‘‘ Troublesome Travel in Italy.” 


Che Companion for 1899 ana 
Che Companion Calendar. 


In addition to the 52 issues of the volume for 1899, which will be 
the best THe CoMPANION has ever published, every subscriber will 
receive the beautiful Companion Calendar, lithographed in the most 
delicate and harmonious colors, with a border of stamped gold. It 
is suitable to adorn the prettiest corner of the house. 


NEW SUBSCRIBERS ct ot oct ont ant this cp oun | 
NEW who cut out and send this slip with 
SUBSCRIBERS $1.75 at once, will receive The ye 

ion every week from the time of qubseriaien to January, 1899, FREE, 
q then a Fall year, 52 weeks, until January, 1900. This offer includes the 
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“» 4 Calendar, above described. 
“4 Bn med oo were vorenenat teenie cthoettenr~ 


INustrated Announcement and Sample Copies Sent on Request. 


Perry Mason § Zo., 201 Columbus Ave., Boston, Mass. 











00D or METAL WORKERS 


without steam power can save 
time and money by using our { 


Foot and Hand Power Machinery 


| SEND FOR CATALOG UES— 






are nested by the right ome 
of education. A Technica! Edu- 
cation pays. Taschectent route 
to mastery of technical subjects S2\) 
is correspondence instruction. 
A—Wood-working Machinery. 9 success guaranteed. Best and 
B—Lathes, etc. simplest text books free. 


"| | Civil ENGINEERING 


SENECA FALLS MFG. COMPANY. 
695 Water St., Seneca Falls, N.Y.  meides, Steam, or Electrical Engin- 
AMERICAN PATENTS.— AN INTER-| | $7ne:. Mathematics: Chemistry: 


Mining; Architectural or Mechani- 
esting and valuable table showing the number of patents | cal Drawing; Surveying; Plumb- ® 
granted for the various subjects upon which petitions ing; Architecture; Metal Pattern 
Book- keoping: 


pave been filed from the beginning down to December Drafting; Prospecting; Short- 
31, 1894. eer in SCIENTIFIC AMERICAN SUP- hand; English Branches 
PLEMENT, No. 1002. Price 10 cents. To be had at 7 TAUCHT BY MAIL 


this office and from all newsdealers., 


POWER 5007 |, : 


Circular free. State subject you wish to etady. 
Estab. 1891. 45,000 students and graduates. 


$2.00 ; 
The International Correspondence Schools, 
, Box? Scranton, Pa. Mon th 


Learn = Wateh Trade 


JEWELRY and ENGRAVING. 


Address PARSONS’ INSTITUTE, Horological Dept., 
Bradley Polytechnic Institute, PEORIA, ILL. 


NGINEERING 


A profession that is not-over 
crowded; offering great opportuni- 
ties for development and distine- 









SHAPERS,PLANERS DRILLS 
MACHINE. erop outrits.] TOOLS 
ALOGUE 


EBASTIAN iE > co 120 CULVERT ST CINCINNAT |. 0. 


LEARN BY MAIL. 

















Elect., Mechan., Stationary, Marine, Locom., Civil. 


MECHANICAL DRAWING ano Macnuine DESIGN 
Tuition Fee payable 82 per month. Text Books and 
Drawing Plates Free. Write for free S. A. Circular. 


THE UNITED CORRESPONDENCE SCHOOLS, 
166 Fifth Avenue, New York 


F. W. Ewald, Gen. Mgr. 


Walworth’s 
Solid 









tion. Any earnest person can 
ie a @ master it without interference 
with other duties. 


TAUGHT 
BY MAIL 


fn all its branches. Architecture, 


t® Price List on application to 
WALWORTH MFG. CO., 20 Oliver St., BOSTON, MASS. 














Bae bom, A. We. MOMSBB rece cccccccccce 

Gate. See Sliding gate. MACHINERY surveying, drawing, mechanical, 
oo) © 8° eee electrical, steam, Ryéraulie, me 
Gate hook, E. C. G t nicipal, sanitary, railroad and 
p! ered nae h. W. PM cen Swot Single Machines or Com- structural engineering. Gradua 
Gearing. L Ww. Jamieson *" ++. 8 | plete Equipments for peng Te olslonl axeumn, 
vem holder, C. R. Bickfor« ° . 612,818 [ a 
Generator. See Gas generator. Any Class of Work. a gy nt 
Glass engraving machine, H. C. Schrader .. 612,978 Your Correspondence is Solicited. trated circular. 

Glass tubes, pa for making, W. H. Stanton... 61: 3.089 ¢#" Lilustrated Matter and Prices on Nat’! Correspondence Inst. (Ine.) 
Globe holder, C. . 61 = application OOSecond National Bank Building, 
Gold separator, w. rris Washington, D. ©. 





Gold washer, G. W. Newberry 
Grain binder, A. McGregor os 
Grain drill shoe, Brennan & Christman.... 
Grinder, t 1st drill, W. Eames . 
Gun. rapia tre Driggs & Tasker 
Guns, charge support for breech 
Vickers et al 
Hair curler, F. Zimmermann 
Hair fastener, Herrick & Lung 
Hair, preparing cattle tail, M. M.  iiieonan. 
Hammer, power, W. 
Hammock strete her, 
Harness loop, J. T. Condon..... 
disk, A. B. Thielens. . 





iain D. i 





longitudinal, 'L EB. Paimer.. 








Harrow, Giek. A. B. TRIGIONS. ........cccccccccscccce 
Harrow tooth clamp, A. O. Pe sterson 
Hatchet nail holder, F TE 


Heel finishing device, 8. Ross 
Hitch, horse, F. W. Green. ... 6 
Hoisting and conveying apparatus, ‘cable, Lau- 
rent & Cherry 6 
Hook. See Gate hook. 
Horseshoe, soft tread, A. M. Meisner 
Hose coupling, Dustin & Bellows. ... 
Hose nozzle, G. EB. Schraubstadter 
Hydrant, 8. L. Bartholomew 
Hydrant, Feinstein & Wiesiman 
Hydrocarbon oil burner, T. Willi aa 
lce creeper, A. Hel) ‘ on eco & 
Indicator. See Bicycle speed indicator. Engine 
indicator 
Insulator and hanger for electric os w. 


Ironing table, A. 
Ironing table, J. D. Smith. 
Joint. See Rail jomt. 
Journal bearing, C. R. Smith. 





Josephs. . gosconsies 





(Continued on page 302) 


* *“ WORK SHOPS 








J. A. FAY & CO. 


John St., CINCINNATI, OHIO 


we Send for Catalogue “M.” 


TURBINES at ASabhiF bait €. 8°. 
DRILLING 


WEL Machines 


Over 70 sizes and styles, for driliing either deep or 
shallow wells in any kind of soil wr rock. Mounted 
on wheels or on sills. With ee or horse powers, 
Strong, simple and durable. mechanic can 
Operate them easily. Send for oaden 


___ WALLIAMS BROS., Ithaca, N.¥. 
A TIGHT GRIP. 


ENT DRILL CHUCK 


is ene. strong, and 








10- 30 John St., 








of Wood and Metal Workers, with- 
out steam power, equipped with — 
BARNES’ FOOT POWER |} 

MACHINERY ————--eeem, TS 
allow lower bids on jobs, and give 
greater profit on the work. Machines 
sent on trial if desired. Catalog Free. 

W. F. & JOHN BARNES Co. 

1999 Rusy ST., RocKkrorp. iit. 


DORMAN’S 
WULGANIZERS 


are used all over the world. 
Exclusive Manufacturers of Steam M 
chines for Rubber Stamps. We also make 
Dry Heat Vulcanizers. Complete outfits 
from $10 to $1,000. All Stamp and Stencil 
Tools and Supphes. —— and ae = ~] 


for all PORES , Engravi 
* Estab lished 1300. 


i 
Die Sinking of ali kinds.” 
Printi Presses, with see outfits, 
‘ata: 


from #lto 100. £2" Send 
"DORMAN Co. 


HE J. F. W. 
121 E. Fayette St.. Baltimore, Md., U.S. A. 








centering, self tight. 
ening, most durable. 
Holds straight or 
wr sees t _—~ drills. 


SKINNER CHUCK CO., Church § st N New w Britain, Conn 











Che Watermelon Pate 


Every lover of watermelons will envy the 
young heroes of this humorous story by 

William Dean Howells 

December Ist issue of 


THE YOUTHS 
COMPANION 


Contributors to other December issues will be Hon. Thos. B. Reed, ‘‘ Congressional Oratory;’’ Marquis 
‘‘Experiences in a Singer’s 


Mme. Lillian Nordica, 












in the 
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Finest 


Calendar 
of the 19th 
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SOLD EVERYWHERE. 
} Williams’ Shaving Stick, 25 cts. 


Cream (Teilet) Soap, 15 cis, 

Williams’ Shaving Soap ( Barbers’), 
6 Round Cakes, 1 1b.,40 cts. Exquisite 
also for toilet. “Trial ¢ cake for 2c. stamp. 


THE J.B.WILLIAMS' CO,, 
L STONBURY, fohel. ti 


rN 
En 


SENSITIVE LABOR ATORY BALANCE. 
By N. Monroe Hopkins. This “built-up” laboratory 
balance will weigh up to one pound and will turn with a 
quarter of a postage stamp. The balance can be made 
by any amateur skilled in the use of tools, and it will 
work as well as a $125 balance. The article is accom- 


panied by detailed erning, drawings showing various 
stages of the work. This article is contained n SCIEN- 
TIFIC AMERICAN SUPPLEMENT, No. S4. Price 10 


cents. For sale by MUNN & CO., 361 i. hy New 
York City, or any bookseller or newsdealer. 


SUB-PRESS PUNCHES AND DIES 


We make to order to drawings or mod- 
els blanking, shaving and swaging dies. 
either simple or compound, for work 
fouuiring accuracy and finish. Sub- 
Press Dies for the parts of watches 
clocks, cyclometers, and other smatl 
mechanisms a specialty We carry in 
stock different sizes of Sub-Press Bases 
and Stands. Send for Descriptive Cire’r 
THE PRATT & WHITNEY CO. 


Hartford, Conn., U.S. A. 











TRANSITS AND LEVELING INSTRUMENTS. 


ansfSioue BENCH LEVEL 


Bottom: 
round true. 
jals ground 

and 

graduated. 


Size 4 in. to 18 in. Price $2.50 to $8. For book on the leve, 


Cc. F. RICHARDSON & SON, 
P. 0. Box 977, ATHOL, MASS., U.S. A. 


SCREW-CUTTING DIE HEADS 
SELF-OPENING and ADJUSTABLE. 
The best die head on the market. Some ad- 
vantages over “others,” viz.: They are 
smaller, stronger, more compact, have no 
levers to spring, cannot be clogged by 
chips, are always reiiable, and the prices 
are right. {3 Send for descriptive cireu- 
lar “S A.” Our die heads are furnished 
in sizes suitable for cutting threads from 
No. 17 wire gauge to 6 inches diameter inclusive. 
Ceomerric Dritt Co., Wesrviite, Cr. 
















CHAS. CHURCHILL & CO., London, B: and. 
EUROPEAN AGENTS:} Write, CHILD 4 HENEY, Vieuna: Ache 
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wer 
Im, 


Have You a Friend 


at Interested in the fine art of printing ? 
A t s ' ter rafts 


THE INLAND PRINTER 


THE INLAND PRINTER CO., Monroe Street, CHICAGO. 


Pipe Threading Machines 


of Hivhest rit 


212-21 





COMBINATION BENCH 
and PIPE VISES. 


Catalogue containing inter 
esting information free | 

Biqnall & Keeler Mfg. Co 

Box 8.. Edwards e, Il 


“A Tome That Tells of Tools.) 


A! labout every known Tool, larwe and 
———— nll, and weight, and 


its uses, size 


“TO0b t resent market price Every p~ 
scribed and eee ss fine and = 
CATALOGUE irat mee for M¢ INT. 
) JOMERY < co ».’S thoroughly up 


’ et TOOL CATALOGUE tor 
ve =, 5 pages W th index *ocket 
size (gxdlg. rounded ¢ tae and stitched 

vers Five foreman of workshop 

r factory sh al ibaveancopy. Mailed 
for 2 cents ty 

VONTGOMERY & CO. 





105 Fulton Street, New Vork. 


ELECTRO MOTOR, SIMPLE, HOW TO 
make By G. M. Hopkins Description of a small! elec- 


tric motor devised and constructed with a view to as<ist- 





ing amateurs to make a motor whiet ight be driven 
with adva a current derived froma buttery, and 
which wou lar sufficient power to operate a foo 
lathe or any mac hive requiring not over one man pow 
er. With Il figures mitained in SCIENTIFIC AMER 


AN SUPPLEMENT, No. G41 Price 10 cents. To be 


1 
had at this office and from all newsdealers. 


‘‘American-Hunnings”’ 
TELEPHONES. 


Magneto Bells and le- 
Over 300.000 of 


essful operatio 


Transmitters, 
phone Switchboards 
uur telephones in suce 
Used by War and Navy Departments it 
ordering state length of line, whether 
ro le line or metallic circuit and number of 
elephones tc be ay dononeline. [2 "send 
- cataingue * 
AMERICAN ELECTRIC TELEPHONE CO., 
173 South Canal St., Chicago. I!' 


Buy Telephones 


THAT ARE GOOD--NOT * CHEAP THINGS 





The difference in cost is little, We guarantee 
our apparatus and guarantee our customers 
against loss by patent suits. Our guaran 
tee and instruments are beth goed. 


WESTERN TELEPHONE CONSIRUCTION CO. 
250-254 South Clinton St., Chicago. 

Largest Manufacturers of Telephones 

the United States 


"MARINE MOTORS 


, AREGUARANTEED 1 
- ; VE SATISFACTION 
DURABLE IN-CONSTRUCTIO 
AN EASY anc SAFE in 
OPERA TION 





exclusively t 





Hel g SEN 


TRUSCOTT BOAT MFG(O 
ST. JOSEPH, MICH. U.S.A 


MIETZ & WEISS KEROSENE 


«5 ENGINE 














the most economical power 
known Absolutely safe and 
reliable Runs with common 
kerosene Perfectly auto- 
matic Patented 187 U. 8 
and Furopean countries 
128-132 Mott St.. NewYork 
HOW TO MAKE AN ELECTRICAL 
Furnace for Amateur'’s Use.—The utilization of fi0 voit 
elect rev . r amall furnace By N. Monre 
Hopk This valuable article is accompanied by a 
ta lw ir iraw ‘ ate al and the fur 
nha can bet y any amateur who is versed in the 
u t Is ! artic is ntained in SclreENTIFIC 
AMERICA - t ‘ 112. Price W cents 
For sal y Mr & “) Broadway, New York City, 








HORSE POWER 
3- CYLINDER 











house and grounds 


Water Supp PP ried by woue 
Ag TANK AND TOWER. 
ail que on the subject 


Caldwell Co. in "Main St Louisville. Ky 













SET OF CASTI Ss 

“MODEL ENGINE 
SEND 10 ¢ FOR 126 PA 
Ar CATLOS. 








Fe 
Ss 
GE 





THE ELECTRIC HEATER.—A VALU- 

‘ ‘ working drawin of various forms of 
ca ater neluding sctri 

é ur ul t? kK, ete 6 illus i) 

rr AMERICAN SUPPLEMENT 4112. Price 10 cents 

I M ‘ d all newsdealers 


Gro. H.GERE YACHT~-LAUNCH WORKS. | « 


NE caain ano f™ GRAND RAPIDS. MICH 


ben LAUNCHES 


Gew) U 88 Camene \ces Ast ree 


MONITOR GASOLINE VAPOR ENGINES 







| 


i 








THE HARRINGTON & KING RERFORATING CO. 


PERFORATED METALS OF EVERY DESCRIPTION FOR ALL USES. G Iex 





STATION 


t-y..~ 






<<i°F 











Keir, vomiting. Shepard & Jefferson 612,874 | 
Key holder, A. Fair aie | 
Knife, N. Hoeckerson. Jr 612,945 
Knob attachment and k door, J. W. T. Morris 61 - 
Labeling machine, can, FE. W. Cornell 612.8 
Ladder, ironing board and bench, combined step 

D. G. Snyder 612,878 
Lamp chimney bottoms, machine for shaping. | 

Dolan 612.85 

Lamp guard, electric, H. M. Underwood 612.999 
Lantern, Cadwaliader & Carolan 613, 188 
Lap robe holder, Cox & Rider 612.826 
Last. Ryder & Fist 612,870 
Level, J. J. Lankford 615,160 
Leveling red, A. F. B. Hill 61S 147 
Lifter. See Sash lifter 
Light. See Drop tlicht 
Locomotive automatic signaling mechanism, M 

A. Bamborough 613,109 
Luggage carrier, P. Hill » 615,058 
Mail box and door bell. combined, W. MeMillan.. 613,016 
Manicuring device and cigar cutter, combined, G 

A. Kiefaber 612.990 
Match safe, H. P. Barber 612,980 
Match safe and advertising device. combined 

rurner & Wiles 612 965 
Meat freezing apparatus. Brittin & Glass OS 
Mechanical movement, Harbaugh & Redin 615,199 
Mill. See Feed mill. Quartz mil 
Miter box, HI Koopes ° 615, 189 
Mow wringer, ¢ 612 34 


rriffith 
Motion t« shafts at various angles, means for 
= insmitting, H.C. Mooers 612,862 
See ) ae rocker motor Electric motor 
ver 





Mower grass catcher, lawn, P. C. Mabury 612.256 
Musical instrument, MF. Maus 61200 
Natl extractor, J. A. Leland 612A 
Nail holder and starter, L. W. Dexter 6285 
Newspaper folding and stapling machine, L. ¢ 

Crowel 
Nut k, H. L. Hannaford 
Nut lock, J. M. Inskeep 
Nut lock, J. A. Richard 
Nut lock, L. C. Werner 
Oil burner, F. E. Feeron 


Oiler, stock, W. A. Jenkins 
Ore roasting furnace, J. P. Calnan 





Oven, combination, J. H. Kughier 

Packing for pipe joints, et« A. B. Bates t 
Padlo permutation, C. House t 
Paintings tecting oil, A. Kreitmayr 613 
Paper bag fastener, A. B. Thomas 612,908 


r aper yeoman and folding machine, EK 








Pr aper re ll core, Moran & Smith a 
Pencil case, W. Fischer iS. 
Penholder, P. Wirsching 612.880 
Photographic color screen, C. F. Uebelacker 612,987 
Photographic plate holder, C. A. Lindsay 615,068 
Picker See Cotton picker. Fruit picker 
Picture frame, H. Stengel 613,091 
in See Clothes pin 

Piles from aqueous insects, means for protecting, 

H. Gallinowsky 612,839 
Pipe See Tobacco pipe 
Pitchfork and rake, combined, 8. B. Lee 613.012 
Planter, check row corn, R. L. Huffman 612.908 
Planter, corn, R. H. Webb 612,938 
Planter, potato ngel & Binkley 613,212 
Planter seed box Peterson 612.867 
Plow, CLO AS 615.122 
Plow, W. P. Hasty 612.899 
Piow, FB. M. Heyiman 612.900 
Plow, reversible double shovel, W. W. Anderson. 612.984 
r w. rotary, 1. Coe 12.877 
Plow, subsoil 9 J ke et — 612.901 
Plow, sulky Alien Pree 612.500 
Pole and thill brace. C. EF. P + AAA 612.975 
Vole climber, G. M. Howard 615,000 
Potato digger, G. J. Liezen 612.84 
lower transmitting mechanism, G. J. Capewell.. 612.822 
l’ressure regulating apparatus, W.G. Freer 613.000 
Printing machine, 8S. G. Goss 612.0% 
Printing machine, W. Scott 612.87 
Printing machine staple binding delivery me 

chanism, L. C, Crowell 612.851 
Printing machines, means for preventing offset 

in, C. EK. Pattberg 613.04 
Printing press, A. 8. Allen 618.20 
Printing press counting apparatus, 8. G. Goss 612.068 
Printing press shifting tympan. H. F. Bechman 

055, 615.066 

Printing press tympan, A. 8. Allen 615.21 
Printing press tympan surface, A. S. Allen 613,219 
Printing presses, etc., make ready device for, A 

Ss. Aller 615,221 
Printing tympan. A. 8. Allen 615,218 
Propeller, screw, Makepeace & Fowles 6120 
Protector, H. K. Follansbee 615,154 
Puller See Spike puller 
Pulverizer, W. Z. Brown 12.818 
Pump, D. Dieckmann 12.554 
Pump, air, H. H. Walls 613,180 
Punching and shearing machine, combined, J. A 

Nichols 610 
Quartz mill, T. Cruse 615,19 
Rail joint, N. Benjamin 612.891 
Rail spike lock tie and gage protector, A. Lucas.. 612.074 
Railway rails, tish plate for coupling, J. C. Wig 


rins 613.100 


Railway signal. W. Andrews 612.510 
Railway system, underground electric Fr. D. 

Robb 613.17 
Railway, underground electric, G. W. Smith 613.084 
Razor, H. Greager 615.082 
Razor cabinet. antiseptic, A. R. Miranda 612.861 
Ketrmgerator, B.S. Williams 612.08 
Rein support, 8. F. Heflick 6114 
Rhodol derivative and making same, J. J. Brack 615.11 
Riveting machine, C. P. Higgins 612.9% 
Rope grip and propelling device, H. M. Brittan 12.42 
Rotary engine, W. H. Bond 512.98 
Rotary engine, C. W. Boutilier 13.22 
Rotary engine, T. C. Bright 1? 

R ury € ine, Price & Griffin 1 
Sash fast S.C. Hovey HS 
Sash fastener, C. 8. Roberts 12 
Sash lif 1. S&. Messick ? 
Sash, window, A. L. Bolles 12 


Saw teeth ompressing sides f 


swaged 


A. Carrier 
g tank hog conveyer, elevator, 
ut, F. Cowin 


and throw 


Scaldir 











Secale. spring, M. H. Hansen 
Scales, price indicating attachment for weigh 
ng. Allen & Gamble (reissue) 11.499 
Scraper, foot, F. F. Fobare 613,133 
Sereet See Photographic color screen 
s en, Sander & Dieter 612,871 
Seed hulls, means fe © separating fiber from cot 
t ‘ 615,208 
612.998 
‘para Us 
eeding mechanism. J Tripp 612,881 
Sewing machine thread waxing device B 
Dobyne 
Sharpener, knife, KR. FE. Poindexter 
Sharpener, lawn mower, Z. T. Bush 
Shell loading machine, W. L. Morris 
Sifter, ash, 8. Abercrombie ; 
r, P. F. Downey 612.80) 
Signal. Railway signal. Slide 
Ssigtha 
Sled attachment. J. D. Wilson 613.102 
Sled, coasting, W. F. Bickel 61 
Slide signal, G. Lewis “12s 
Sliding gate, Kh. A. & D. L. Jenkins 613, 
Soles, ete machine for cutting boot or shoe 
Gooding & Beauregard 613.197 
Spark arrester, W. P. Coburn 613,119 
Speed indicating alarm for bicycles, etc., J. Cle 
ments 
Spike puller, E. L. Dale 
Spindle See Spinning machine spindle 





Spinning and doubling apparatus, cotton, T. Ash 
worth 

Spinning mac chine spindle, T. A. Boyd 

Square. tailo J. KR. Van Dame. 

Stamp, har x Cc. Lee 

Stapling machine, Mackay & Broder 

Steam | ler, J. 8S. Rowers 


Steam engine, L. Dalla-Decimas et al 





Steam engine, J. W. Hawkins 
Steam engine. G. Marshall 
Stencil cutting machine, A Bradley 
Sten il machine, A. J. Bradley 
Stereotype bases, flexible sheet for rubber. W 

Force 615.004 
Stone, artificial, R. H. Smith 613,085 
Sto per See Bottle stopper 

ou, W. TL. Wilder 612,887 
Stove outlet pipes, combined cor ne and warm 

ing attachment f wr. G. R. Mo 612.954 

Swift or reel H. P. Lee 612,971 
Switch. See Electric switch 


(Continued on page 308) 








‘|“Pure Water 


Does Not 
EXIST 


In Nature” 


is a startling state 
ment, but authentic (see 
booklet.) The only safe 
water, free from germs 
and inorganic salts, tho: 
oughly sterilized, is that 
= ured by distillation 
with 


The Sanitary Still 


3 Pure copper, lined with 
block tin, and ~e structible. It fits any stove, and i 
as easily managed asa teakettle 
Twelve Styles—Double Capacity—Same Price 
Only Still Recognized by U. S. Government 
Write for booklets containing letters from prominent 
bankers, physicians and pastors from every State in 
the Union and several foreign countries. 


The Ct CUPRIGRAPH CO. 138 N.Green St.Chicage 





Oster Pat. Adjustable Stocks & Dies 


They are licht in weight, dies 
made of the best tool steel, 
guaranteed just as strong 
and reliable as solid dies, cut 
the thread at one operation 
snd release from the work 
without running back over 
tinishedthreads. Each set of 
dies cuts two distinct sizes, 

THE SprEn MFG. CO. 

ect Ave, 
Cc leveland. Dhio, U.SeAs 


Sunlight Camera. 


Makes a fine picture. Has 
a good lens and shutter for 
both instantaneous and time 
e xposures. Uses glass plates 

Wg x4. It can be used with 
tripod. Two extra holders 
can be carried in the camera, 
Price 83.50. Send ic for 
sample picture. Sunlight 
Junior, 3'¢x3'¢ plates, price 
$2.00. Full equipments for 
developing and printing furnished for $?. rye Phote 
graphs colored. Cir. Free. LORD & CO 629 B N.Y. 


EVOLUTION OF THE AMERICAN LO- 
comotive.—By Herbert T. Walker. A valuable series 
by a member of the National Railway Museum Commit- 
tee. The locomotive from 1825 to date is described and 
illustrated by careful drawings, great attention ,_ being 
given to historical accuracy. 21 illustrations. 5 


1h. a1 ta. 











TIFIC AMERICAN SUPPLEMENTS 1192. 11 
Price 10 cents each. For sale by Munn & Co, and all 
newsdealers. 


ACETYLENE APPARATUS 


Acetylene number of the SCIENTIFIC AMERICA’ SUP- 
PLEMENT, describing, with full illustrations, the most 
recent, simple or home made and commercial! apparatus 
for generating acetylene on the large and small scale. 
‘The gas as made for and used by the microscopist and 
student; its use in the magic lantern. The new French 
table lamp making its own acetylene. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 1057. 
Price 10 cents prepaid by mail. For other numerous 
valuable articles on this subject we refer you to page 21 
of our new 1897 Supplement Catalogue, sent _— to any 
address. MUNN & Co., 361 Broadway New Yo 


DON’T LEAVE YOUR 
Fasten 


in the front door. 
them to the pocket or waist- 
band with a key chain secured 
by the Impreved Wash- 
burne Patent Fastener. 
Slips on easily, grips like grim 
death. don’t tear the fabric, 
released instantly. By mail, 
25 cents. _ Cananagne of other 
era 

AY RYE ‘AN RING_ CO. 
Bo ~ E Waterbury, Conn, 


TYPEWRITERS 
HALF PRICE 


We will sell you any typewriter 
made for one half regular price, 








many for one Cone. Every ma- 
chine guaranteed i: rfect or: te. 
TYPEWRITERS SOLD, RENTED, EX- 





CHANGED. Sentanywhere with priv. “ 
Some of ex: pease. Send for Lil- 
rated cutalc 


National Typewriter Exchange, 
ROTARY PUMPS AND ENGINES: 


Their Origin and Development.—An important series of 
papers giving a historica] resume of the rotary pump 
and engine from 1588 and iliustrated with clear draw- 
ings showing the construction of various forms of 
pumps and engines. 38 illustrations. Contained in 
SUPPLEMENTS 1109, 1110, 11181. Price 10 cents 
eacb. For sale by Munn & Co. and al! newsdealers. 


DRAPER’S 
Recording Thermometer 


ves a correct and continuous record 
my ink on a weekly chart 
It is of especial value in Observa- 





“ons La Salle St., 
Fe 











tories, Dwellings, Hospitals, Clubs, 
Schools, Greenhouses, and in manu- 
facturing industries where tempera- 
* ture is an important factor. 
THE DRAPER MFG. CO., 
% Weether Instruments, 


New York. 





152 Front treet, 


c. A. BURGESS CO., 67 Court St., New Haven, 
Conn., U. S. A. Box Nailing and Trimming 

Machines, Cash and Bundle Carriers, Display 

Fixtures. Inventions Perfected, Manufactured 

and Placed on the Market. Portable Extension 

“ Junket ” Booths and Cabinets. 

=~ L.A. HOLMES, Mer. Send for IMlus. Catalogue. 














Necktie Light. 





e 
a $6.00 
2 Li 
- 





Battery Table 
Lamp, 
$2.75 complete. 


THE BICYCLE: ITS INFLU ENCE IN 
Health and Disease.— By G. M. Hammond, M.D. 
uable 
paustively treated from the following standpoints: 1 
The use of the cycle by persons in health, 2. The use of | 
the cycle by persons diseased. Contained in SCIENTIFIC 

AMERICAN SUPPLEMENT, No. 1002. Price 10 cents. 
lo be had at this office and from all newsdealers 


pecan —t $ PIPE THREADING 
CUTTING-OFF MACHINES 


Both Hand and Power. 
Sizes 1 to 6 inches. 
Water, Gas, and Steam Fit- 
ters’ Tools. Hinged Pipe Vises. 
Pipe Cutters. Stocks and Dies 
universally acknowledged to be 
THE BEST. [Send for catalog. 
THE ARMSTRONG MFG. CO. 
_ Bridgeport, Conn, 





— 


EDWARD KERBER, 


ST. PETERSBURC, RUSSIA, 


Largest stock in this country of 


HAND, FOOT AND POWER TOOLS 


of every description and size, 
AND ALL TECHNICAL APPLIANCES, 
would like to enlarge his connections with Tool and 
: Machine Makers. 


THE MACHINERY OF A NAPHTHA 
Launch.—A detailed description of the motive power 
of a Modern Naphtha Launch, with sectional views 
showing all the parts of the boiler and engine. A most 
valuable paper. 4 illustrations. Contained in SUPPLE- 
MENT 1104. Price 10 cents. For sale by Munn & Co. 
and all newsdealers. 


ELECTRIC 
RAILWAYS 
$3.50 to $7. 


Model Dynamos, 
Motors, Fans,&c. 












A val- | 
and interesting paper in which the subject is ex- | 


$ 3.00 Electric Bell Outfits for...$ 169 
21.00 Telephones, complete, for 
12.00 Fan Motors, with Batteries 

+ 8.00 Electric Hand Lanterns for 

10.00 Electric Carriage Lights for 

* 8.00 Medical Batteries for 
5.00 Electric Beits, the enuine 
3.00 pomee Lichts, with Dry 

Batte for 
14-Candle Hangin g Lamp, with 
Battery, for 

Telegraph Outfits, complete, for 
Miniature Electric Lamps for.. 

Sewing Machine Motors for. 5 

All Electrical Books at low prices. 





Electric Bicycle 
ghts, $2.75. 


We Undersell All on Everything Electrical. 
OHIO ELECTRIC WORKS, CLEVELAND, O. 
Headquarters for Electric Novelties and Supplies, 

SP Agents Wanted. 


SP Send for New Catalogue just out. 


1898 EDITION 


— OF — 


Experimental selence 


By GEO. M. HOPKINS. 
20th Edition Revised and Enlarged. 
914 Pages, 820 Iiustrations. 
Price $4.00 in cloth; $5.00 in half morocco, postpaid 


Tats isa book full 
of interest and value 
for Teachers, Stu- 
dents, and others 
who desire to impart 
or obtain a practical 
knowledge of Phys- 
ics. This splendid 
work gives young 
and old something 
worthy of thought. 
It has influenced 
thousands of men in 
the choice of a career. 
It will give anyone, 
young or old, infor- 
mation that will en- 
able him to compre 
hend the great im- 
provements of the 
day. It furnishes 
suggestions for hours of instructive recreation 


Send for large Iiustrated Circular 
and complete Table of Contents. 


MUNN & Co., Pustisners, 


Office of the SCIENTIFIC AMERICAN, 








361 BROADWAY, NEW YORK. 








| PHONOGRAPHS_» «_GRAPHOPHONES 






Price 


v ° 
$20. oice 


Records. 


becLiet. 


PHILAD 


They Sing, Talk, Laugh, Play and Recerd your own 
Ideal machine for home entertainment. 


We manufacture all style Horns, 
Agents and dealers wanted. 


If you own a Tal 
i “How to Make 


HAWTHORNE & SHEBLE, 
602, 604, 606 Chestnut Street, 
ELPHIA, 








Carrying Cases, Cabinets, 
i Send for Catalogues. 


king Machine, send for free 
Records 


PAw . U. 8. A. 





~ 








XUM 











NOVEMBER 5, 1808.] 
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Founded by Mathew Carey, 1785. 
HENRY CAREY BAIRD & CO. 


INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
810 Wainut St., Philadelphia, Pa., U.S. A. 

te Our New and Revised Catalogue of Practical and 
Scientific Books, 92 pages, 8vo, a New Catalogue of Books on 
Steam, the Steam Engine, etc., and our other Catalogues 
and Circulars, the whole covering every branch of Science ap- 
plied to the Arts, sent free and free of postage to any one in 
any part of the world who will furnish us with his address. 





The Densmore 


Ball-Bearing T ype-Bars mark an 
era in Typewriter Construction. 


Lightest Key Touch. Greatest 
Speed. Best for Correspon- 
dence and Manifolding. 


DENSMORE TYPEWRITER, “2's%"" 


New York. 
eee 
TUBULAR 
DRIVING LAMP. 


IT is the only perfect one. 
T will not blow or jar out. 
gives a clear, white light 
IT is like an engine head- 
hght. 
IT throws the light straight 
ahead from 200 to 300 ft. 
IT burns kerosene, 
Send for book ( free). 


a3 








R. E. DIETZ CO., 60 Laight Street, New York. 
Mention this paper and get special discount. | 
@ee ESTABLISHED 1840. aeanat. SI 

DRY BATTERIES.—A PAPER BY L. K. 
Bohm, treating of open circuit batteries, historical dry 
batteries, modern dry batteries, Hellesen's battery, 
Bryan's bassery Kolier’s battery, and tne efficiency of 
dry cells. With three illustrations. Contained in Sci- 
ENTIFIC AMERICAN SUPPLEMENT, No 1001, Price 
10 cents. To be had at this office ‘and from all news- 
dealers. 


Che Cypewriter Exchange 


14% Barclay St., 
NEW Y 





ORK 
156 Adams St., 
CHICAGO 

38 Court Square, 
BOSTON 

818 Wyandotte St., 

KANSAS CITY, MO. | 
We will save you from 
10 to 3% on Typewri- 

ters of ail makes. 
t® Send for Catalogue 


A New Idea in Trunks 


The STALLMAN DRESSER TRUNK 
is constructed on new principles. 
Drawers instead of trays. A place 
for everything and everything in its 
lace. The bottom as accessible as 
thetop. Defies the bagg: masher. 
my no morethana box trunk. 
t 0. O. D., with privilege of ex- 
paw b AS Send 2c ». stamp for illus- 
trated —. 
ALLMAN, 


6i w. Spring FA Columbus, oO 





| Beam, rolled metal, 


| Post socket, E. 2 











i 
EAST OF THE 
jmissiseinnt 











Manufactory Established 1761. 
LEAD PENCILS, COLORKD PENCILS, SLATE 
PENCILS, WRITING SLATES. STEKL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STATIONERS’ RUBBER GOODS, RULERS, 
COLORS AND ARTISTS’ MATERIALS 
78 Reade Street. - - - New York, N. Y. 
Maautitery Established 1761. 









CRC JOKES TU BES AND ROEN TGEN’S 
Photugraphy.—The new photography as performed b 

the use of Crookes tubes as a source of excitation. alt 
about C Sete OY perf SCIEN tetaeh 4 AMERICAN SUPPLE- 





MENT, Nos. 181. 189, 23s. 2 9 
05, 908, 1050. 1054. iss, “036: 703 Bae 
SCIENTIFIC AMER Nos. 7, S. 10 and 14, Vol. 74. 


These profusely illustrated. SU PPLe I NTS contain a 
most exhaustive series of articles on Crooves tubes and 
the experiments performed with them. Among them 
will be found Prof. Crookes’ early lectures, detailin 
very fully the experiments which so excited the world, 
and which are now again exciting attention in connec 
tion with Roentgen’s photography. Price 10 cents each. 





To be had at this office and from al! newsdealer-. 


ace peut tay ~ ~ ROMANCE 


title for our 228- 
RY, for it reads like 
i about hate! 


vay Be ‘chicks; gives plans for Itry 
Se ey and cuts of 1 Tending 

bred fowls and incidentally 
abouttne “OLD RELI: Seu" INCUBATOR. 10c. gets a copy. 


RELIABLE INC. & BROODER CO., Bex 8105, Quincy, lil. 










Switch and signal rod guide, 5 8. H. Gtupated -. 612,980 
Switch derailer, K. Smyth 
Switch indication box, J. B. Struble.. 612 
eynchronmine, method of and means for, Hutin 
& Lebia 13, 
Table. See ironing table. 
table. 
Tannage liquors, recovering spent, H. J. Krebs.. 6 
Tea Saeeee. rendering, F. —otgg bv ectececocessoss 6 
Telegraphy, D. & W. A. Roys 
Telephone casheuae system, C. ‘Ss. Heiiman. . 
Tellurian, C. J. Boehm.. 
Theater stage, rotatory, Ss. R. Ellis. 
Thermometer, clinical, F. Cossor..... 
Epecmostes. BE. Facer..... 
Thill coupling, cc. Bradley. 
Thill coupling. Marshall & C ony ° 
Thill coupling, P. W. Morehea: 





Vv eterinary operating 












Sitinahaceochiateesteacdee 
Threshing cylinder, A. K. & H. 
Ticket carrier, R. King 


Tiling. continuous rhs A. K. wana. 
Tire, pneumatic, C. K. Welc 
‘ire, wheel, W. Corliss.. bebe cocseee 
Tires, valve for pneumatic, "A. F. Little i 
Toaster, bread, H. French............... 
Tobacco pipe, L.. EFulenstein.... 
Tongs, wrench, W hitman & James.. 
Tool, W. R. Jenkins 
Tools, supporting table for mac hine, Se hubert «& 
Stelzenmuller. 
Trap. See Animal trap. 
Tray turner, M. L. Rupp.. 
Trimmings, appliance for making. J. B. ‘Garrod ° 
Trolley pole, J. b 
Trolley stand, Ww. Sbryock.. 6 
Tubes and cylinders, construction of, “B. F. Ellis - 
Twyer cooler, M. meee : 
Typewriter, H. H. Unz. . 
Typewriter cabinet, ve E. Whiting. 
Typewriter desk, Cs z- - ands 
Typewriting aiee -. Hopkins.. 
Typewriting machine, -~ aneete 
Typewriting machine, . ratt.. 
Valve, F. W. Wood. 
Valve gear, engine, J. B. Alifree. pena 
Valve ree ree H. Ludwig..... 
Valve or faucet, B. Kamerer . 
Valve, time ope cating. T. Kitson..... 
Vehicle running gear, C. G. & A. C. Habhegger. 
Vehicle running gear, motor, K. B. W. Reichel.. 
Vehicle running gear, pole support for, A. Vv 
Spang.. 
Vehicle, two wheeled. Hicks & Titus.. 
Velocipede driving gear, C. W. Vosper 
Veterinary megs Lag N. W. Kyle.. 
\ oting machine, G - MacKenszie..... ..... ; 
Voting machine, % H. Stedman - 
Voting machine, A. P. bi, »itz.. cogs 
Wad cutter, W. Mo eesceaseses 
Wagon coupling, Ww. D. "Bositier eseocereccce 
Wagon, dumping, J. 8. Hall. 
Warp beaming machines, eereane tension gov- 
ernor for, Brown & Di 
Washer. See Gold washer. 
Washing machine, A. Latham. 
Washing machine 5 W. MacDonald.. 
Washing machine K. P. Smith ° 
Washtub partition, J. Conw 
Watch, stem winding and setting. F.C. Ries. 
Water elevator. compressed air, W. A. Mitchell 
Water raising and e oe device for we J 
B. Price. eee ° 
Wave motor, J. W. Pitts... ovece 
Web drier, vz AAG Parker ‘« Fairbanks... 
Web tension device, I. Stune..... ..... 
Wheel. See Fifth wheel. 
W heel scraper, vehicle, E. Brusseau...... 
Wick raiser, W. H. Wilder 



















31 
. 615,018 








615,004 

















Wick trimming ¢ 4 lamp, W.C. Erion 
Window, W. Br Ag a4 oeecee 
Window cleaner, R Dunn. 
Windows or ventils 44 apparatus for opening, 
closing, and fastening. W. McLaren. 613,171 
Wood carving and meuiding mae hinery, J. Un- 
WU oo 0 ncccesseccscceosseoscsesecesccccsccccesooss 612,882 
Wrench. 


See Bit st: ca wicuen. 
Wrench, J. J. Kennelly dset 
Wrench, W. F. Murphy.. 
Wringer. See Mop wringe 
Yeast, menufacture of, H. ‘Jansen peeesecee 





DESIGNS 


Badge, L. P. C. Pac wood 

. P. Bettendorf. 

Beds, head or foot 4 se for metal, C. H. 

Binding, skirt, H. Feder 

Book or music support, 

Bottle washer spring, Ty 

Brushes, etc., back for, Ww. 

Bustle, J. H. Goodbody 

Cartridges, cap for exploding dynamite, 
Ferguson 

Clasp member, N. ¢ ‘rane 

Fastening member, N. Crane. 

Fruit picker, E. A. Straub.. 

Jar, C. T. Richmond seseccnce 

Lamp body J. M. Herman......... 

Medal, G. Greenburg... 

Strvere, ete., back for hand, W. 

Paper weight, H.C hebae 

Plow colter ane hment, J. W. Burt. 

P. + thy . 

Pulley, T. Corse wha 

Pulverizing section. soil, E. E. Porter 

Radiator, E. Ross ‘ ° 

Siver atasien and guiding spoon, “C. R: Brown... 

Sole fabric, shoe, J. E. Kennedy : 

Stocking heel pretes tor blauk, MI. V an Voorhis 

Tip cat, R. A. Nagler... 

Vehicle frame, motor, W. Morgan 

Waistcoat, G. Tesiny................ 

Washer, 8. F. Clouser. 

Wheel, T. Corscaden.. 


. Edwards.. 
pre ° 
Codman. 






. Codman 


TRADE MARKS. 


Baking powder. J. P. Dieter Company........ 32,092 
Cc arpet sweepers, Grand Rapids School Furniture 
Company.. . 32. 
Corsets, Worcester Corset C ompany. 
Flour, Herbst Brothers 
Flour, Hezel Milling C ompany. 
Fruits. dried, Seggermann Brot hers. . 
Lamps, miners’, G. Anton. 
Medicine, ce rtain. C. R. Buchheit.. 
Metal polish, H. Manning. , 
Plows and shel parts, Ssrac’ use Chilled Plow 
Company.... é 
Salts for external use inthe bath, artificial min- 
eral, J. C. Minor, Jr 


Soap, laundry, N. K. Fairbank © ompany.. $2,090 

Tin and terne plate, United States Iron and Tin 
Plate Manufacturing Company.. 32,099 

Unguent for skin diseases, Firm of Dr. L. C. Mar- 
quart. aeteduedinn Sséccesese GED 

> 
LABELS. 

“ Bouquet de San Juan.” for cigars, American 
Lithographic C OMPANY.... 20... eeeseveseeennees 6,702 

-~ --—« Souvenir,” for “playing ‘ecards, R. J. 
Wate --. 6,701 

o Mealene. * for an ointment, Holmes" Drug Com- 
re -. 6.706 

* Oregon Brand,” for canned goods, Oregon Pack- 
rs 6.704 

* Vuelta-Abajo Flavor,” for a tobacco flavor, Liv- 
OED Ma ce chessucndseovesssccesnesees . 6,708 


PRINTS. 


* Mandileberg Waterproof,” ave clothing, J. Mandle- 
berg & Company..... . 

* The Evil Eye,” for envelops, ‘United States Print: 
ST ix ednved bhuthabetnsahasbbhanhdaeen ovina, 

‘The Evil Ey ay tter heads, United States 
Printing C ‘om pai Dlecstscvenascibens .8 

“ Toy Soldiers,” for a game, McLoughlin Brothers... 82 





x} 





A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1863, will be furnished from this office for 
10 cents. In ordering please state the name and number 


| of the patent desired, and remit to Munn & Co., 361 


Broadway, New York. Special rates will be given where 
a large number of copies are desired at one time 


Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
fring list, provided Lj are simple, at a cost of $40 each. 

f complicated the cost will pos @ little more. For full 
instructions address Munn & Co., 361 Broadway, New 
York. Other foreign patents may also be obtained. 




























CAN I BECOME AN ELECTRICAL ENGINEER? 


For our Free, handsomely illustrated book entitled ** Can I Become an Electrical Engtneer?*? 


Address THE ELECTRICAL ENGINEER INSTITUTE OF CORRESPONDENCE INSTRUCTION, Dept. A 


(Conducted under the auspices of ** THE ELECTRICAL ENGINEER"), 


Endorsed by Every Prominent Electrical Engineer. 


LINENE 2” 


Most economical and convenient. Made 
of fine cloth in fash- 
ionable styles, and ex- 
actly resemble linen 
goods. Turn down 
styles are reversible. 
No Laundry Work 
4 When soiled discard. 
= LEB: TenWCollars or five pairs 
of Cuffs, 25e. Send 6c. in stamps for sample 
collar and pair of cuffs. Name size and style. 
Revensiete = Co. Dery. J, Boeron, 






















THE 1 TIN PLATE INDUSTRY IN THE 


United States.— \n interesting paper. showing the ex 
traordinary comet pment of the tin plate industry in 
this country, and the serious competition into which it 
is now e nearing with og ——— industry. With 18 illus- 
trations. Contained i NTIFIC AMERICAN ° ; 
MENT, Nos. 1019, 10. 20. 1021. 1022 and 1023. 
Price 10 cents each, or 0 cents for the series. To be had 
at this office and trom all newsdealers, 








50 YEARS’ 
EXPERIENCE 







TRADE Marks 
DESIGNS 
CopyrRiGHTs &c. 
Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 

sent free. Oldest agence y for securing patents. 
Patents taken through Munn & Co. receive 
special notice, without charge, in the 


Scientific American. 


A handsomely dllustrated weekly. oon cir- 
culation of any scientific journal. Terms, $3 a 
year; four months, $1. Sold by all newsdealers. 


MUNN & Co,2¢* ero2cay, New York 


Branch Office. 625 F St., Washington, D. C. 





120- 122 Liberty Street, New York, U. S. A. 





Always use Taplin’s Perfection Window Stop Adjust« 
when building. "be Taplin Mfg. Co,, Forestville, Co 


FOR SALE or made on royaity, Patent Hat, Cloti« 
and Display Rack. J. F. FINAN, Lonaconing, Md 


OTTO GAS ENGINE, five horse, nearly new. 
in perfect order. B. A. Stevens, Tolede, Obie. 


FREE advice on Will Power, Success, etc 
National Institute, S.A.118, Chicago. 


yne to 25 tons daily ca 
usa Shetlonee's ene 


MACHINES, Corliss Engines, Breve ers’ 
aud Bottlers’ Machinery. TI VILTER 
MFG. ¢ CO., 599 Clinton Street, salbnaunen, Wis 


MAGICAL APPARATUS, for large Catalogue. 


Small edition free. MARTINKA & CO., NEW York. 


Fog ae 


& MACHINES 





PHOTOGRAPHS 
BF KLYNN Y 





Send for 


EWING MOTORS. Circulars, 


BOLGIANO MFG. CO., BALTIMORE. 


HOW TO MAKE INVENTIONS, $1.00. 


ee circular of 25 favorable opinions on this book. 
E. - THOMPSON, S83 Fulten St.. New York. 
ONL afew hundred dollars needed to perfect a ma- 
chine that there is a fortune in. It can be de 
monstrated to anyone who wishes to make the vest- 
ment. Address P. 0. BOX 919, HARTFORD, CONN. 
‘ NS \a ee be Ne ANSE TED a 


MODELS 6 EXPERIMENTAL WORK. SMALL MACHINERY 
Serres NEW YO STENCIL WORKS IGG NASSAU 5° N.Y. 


Experimental & Model Work 


Cir. & advice free. Wm. Gardam & Son.45-51 Rose 8t.,N.Y. 


CONTRACTS WANTED. 


To manufacture Hardware Specialties, |’at’d Novelties 
and Sheet Metal Stamping. Lang Mfg. Co., Racine, Wis. 


FOR SALE AT GREAT SACRIFICE 


Full working atterns of new line Gas Heating amd Cook- 
ing stoves rade established. Also five strong patents 
covering this system. T. A. BRYAN, Baltimore, Md. 


TALKING MACHINES A SPECIALTY. 


Lanterns Wanted j). {22,344 
HARBACH & CO., 900 Filbert St., Phils., Pa. 


























BICYCLE TIRE REPAIRING.— THE 


Mending of Single Tube Tires.—A practical article ilias- 
trating the method of inserting patches and plugs with 
pliers and pluggers, together with rubber band plugging 
and the use of puncture bands. 9% illustrations. Con- 
tained in SUPPLEMENT 1102. Price 10 cents. For 
sale by Munn & Co. and all newsdealers. 





Chain 


BELTING of Various Styles, ELEVATORS, CONVEYORS, 


COAL MINING and HANDLING MACHINERY. 


The JEFFREY MANUFACTURING CO., COLUMBUS, O. 


go Send for latest complete Catalogue. 


New York Branch, 41 Dey Street. 





NO MORE “POISON IN THE BOWL” 


» excuse for smoking foul pi 

The “Mallinckrodt * Patent Nicotin ne Absorb- 
pe 

will render smoking a 

—_- 


ent and Ventilated Tobacco 
healthy enjoyment. Try 
a en ae 









it and you will become 
convinced. See notice, 
. Am. of Aug. 7, 97 
Manufactured only by 
The won, & ae ft Shee E. Philadelphia, Pa. 
and No. 275 Canal Street, New York. 
t®™ illustrated Cire . 4. S. A.” mailed on application. 


TO AUTHORS: Sas" 
chased outright or 


handled under special agreement, in all branchesof 
literature. Short and long stories published serial- 
ly in newepapers and magazines, or in book form 
under International Copyrightin the U.S. and Great 
Britain. Examination promptly made, 


F. TENNYSON NEELY 


114 Fifth Avenue, New York City. 














ee 











Hawkins’ New Catechism of Electricity 
for Engineers, Electricians 
Wiremen and Amateurs, ! 550 
p es 300 illustrations, bound 
n leather, pocket book form, 
A old titles and edges. ie 
ly Up-to-Date. Postpaid 
. Andel & Co.. 68 Fifth Ave., Wy Y. 


PERPETUAL MOTION 





A valuable series of papers giving all the classic forms | 


of perpetual motion apparatus. he literature on this 
subject is so very limited, the only book being entire) 

out of print, so that this series will be ah to all 
inventors. 30 wastrations. SCLENTIF : 
SUPPLEMENT, No 1130, 1131, +s} 
1136, 1137, 1138. Price, 10 cents each. For sale 
by Munn & Co. and ali newsdealers. Seod for new 


catalogue. 
ANYONE INTERESTED 


in Agricultural Pursulte can’t 
afford to be without the 


AGRICULTURAL EPITOMIST. 


Sample copy Free to any address 
n receipt of name and address 
plainly written on postal card nam- 
ng paper in which you saw this 
Address AGRICULTURAL EPITOMIST, Indianapolis, Ind, 

















BACKUS WATER MOTOR CO. NEWARK N.J 


MAGIC 


Stage Illusions and Scientific 
Diversions, Including Trick 
Photography. 


By A. A. HOPKINS. 








568 pages. 420 illustrations. Price, $2.50. 
This work appeals to 
old and young alike. and 
it is one of the most at- 
tractive holiday books of 
the year. ‘The illusions 
are illustrated by the 
highest class of engrav- 
ings, and the exposes of 
the tricks are, in many 
cases, furnished by the 
prestidigitateurs them- 
selves. Conjuring, large 
stage illusions, fire-cat- 
ing, 8 w or d-swallowing, 
ventriloquism, mental 
magic, ancient magic, 
automata, curious toys, 
stage effects, photograph- 
ic tricks, and the projec- 
tion of moving photo- 
graphs are ali well de 
scribed and iilustrated. 
making a handsome voi- 
ume. It is tastefully 
printed and bound. 
Acknowledged by the 
profession to be the 


STANDARD WORK ON MAGIC 


&" Circular of Contents and sampie 


illustrations free upon request 
MUNN & CoO., Publishers, 
SCIENTIFIC AMERICAN OFFICE, 


361 Epentwey, New Vork ete 





National Tube Works Co. 


McKEESPORT, PA., U.S. A. 
THE Largest Makers of All Sizes and Kinds of Special WROUGHT 
MILD STEEL AND BEST WROUGHT IRON TUBULAR GOODS IN THE 
WORLD; control the Manufacture of Wrought Tubular Goods Made 
of a High Class of Mild Steel, FROM THE ORE to the FINISHED PRODUCT, 
and unqualifiedly recommend NATIONAL PIPE FOR ALL USES as 


Better than any other Pipe made, 





304 


Scientific American, 


[NOVEMBER 5, 1808. 








Another Lot of New Ones 
eg 

















4 Rigt Bright Light in Sight at lg 


| 
| 
quick delivery by ap- 
plying right away. ® , lel 
The next lot will | 2 obviates many bicycle disasters. The best of all Bicycle Lamps is 
not be ready till after MI | | E Ss A= 1 
| January Ist. : ~~ ‘ae _—- 
When lighted, it STA YS LIT, in spite of storm or jolting. 
THE WINTON It won’t blow or shake out. amp of solid brass. Hanger of 
MOTOR re tough steel. Finest Nickel Plate tinish. Colored side lights. 
Has rovereiie reservolr. ~ eterebenacaite grip o— er, fit- 
} ting either Fork or Head of whee Hinged door. 3 neh 
| CARRIAGE Double Convex Magnifying Lens. Glass Protectors to Refiect 
Tl; runs as well in enter | ing Surfaces. Beignt of Lamp, 5% inches. Total weight, i 
| if as summer, and there ounces. §3*" Send for handsome It Faction Catena a y. 
| . ‘actories and Salesrooms, 
Laat BE wit) be no change for Edward Miller & Go. WeRibeN. CONN. 
Price $1,000. No Agents. 180 except a possible STORES: 28 and 30 West a. we New York. 63 Pearl Street, Boston, Mass. 
raise in price. Hydro-carbon system, 44 cent per mile. ® a de As ts da a dhe a a ds tad 


THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio. 


“O.K.” FOUNTAIN PEN | 


A 


d eh iS 
The“ Adjustable” Feed enables any person tore culate 








the flow of ink to suit their requirements The best 
fountain pen for business and professional men or 
women, In ordering state size hulver preferred, whether 
small, medium, large or extra large; smooth or chased 
barrel: pen with fine, medium or stub point, and we can 
suit you. Tt” All sizes and styles complete with 14-k 
gold pen sent, prepaid in the U. S., for $2.50 each. Remit- 
t an rces should accomp may all orders. Satisfaction and 
del vs ory parpesd i Gieed Agents Wanted, 

iz RTON Are. co., ingston, N. Y. 


gl 165 9 EROS 
ROCHESTER 


= CUNDACHOPIIAL ; 





PH roars APART 





Dries rapidly without brush marks. Leaves a colorless, | - 
eee, strongly adhering film wee protects the 
surface against rust and corrosion. Jnequaled for 

briebt steel parts of machinery, nickel plate, bicycles, Track and Wagon or stock Scales made. 
hardware in stock, etc. Sample 


BECEEEEEE CECE CECE EEEEEEEEEEEEEEEEE EEE =€ 









APOLLO BEST BLOOM 
GALVANIZED IRON. 

Look out for counterfeit 
galvanized iron ! 

Two Mills, at least, are 
trying to pass their iron for 
ours—we call that counterfeit. 

One pretends that its pro- 
duct is from the original 
“Apollo” Mill. 

T’other brands its product 
‘Best Bloom’’—two-thirds 
of our trade-mark. 


Apollo Iron and Steel Company, 
en Pa. 

















J-/- ALLEN -PResipent 4«=—- WS PRANKLIN - Vice Present 





J-B-PrERce SECRETARY F-BPALLEN - 2?Vicr PRESIDENT 














66 TRADE MARK 


ECAMOI 
BRIGHT METAL PROTECTOR. | 


Colorless Liquid. Easily applied by brush or dip. | 


All varieties at lowest prices. Best Kailroad 
Also 1000 useful articles, ‘Tools ete Safes 
c 


ottle and circular for ce. s 
ewing Machines, Bicycles, Tou!s, e Save 
AMERICAN PEGAMOID CO., 348 Broadway, N. Y. Pht Lists Free. CHICAGO SCALE CO., Chicago, Il. 


"HIGH SRADE FOOT POWER LATHES 


W. P. DAVIS, ROCHESTER, N. Y. 








CRINDING RATERIALS 
IN ALL FORMS. 
THE CARBORUEDU: a co, - BIAGABA FALLS, N. Y. 


‘Cribune e Bicycles 


$50.00 and Upward. 














THE BEST IN THE WORLD. 


2” Handsome illustrated catalogue describ’ our 
full line of twenty-three models mailed A 


: Che Black Mfg. Zo., Erie, Pa. 


sooo 














BEATEN FOR QUALITY OR PRICE «/o 











“ PERFECTION ” 
Air 
Mattresses 


and Pillows are a boon 
to everybody; es- 
pecially to invalids 
and the bedridden 








a guar 
antee of 


quality 





«+ PERFECTION 99 
Air Cushions | 


Are simply | 
delightful 
FOR THE 
PIAZZA, 
PARLOR, 
YACHT, 
CANOE, 


Btc. 


. Bigatt 


















are our $3 large gauntlet black fur gloves, by mail pre- 


id. Send your address and receive our printed folder. 
t willinterest you if you ever drive in cold weather. 





epeated tests enable us to say that even from precisely the 
same steel the tubing produced by any other method falls 
short of ours in strength about 


10,000 Pounds per Square Inch 


WITH EQUAL DUCTILITY. 
‘This emphasizes the excellent effect of our aceuracy, 


of our annealing process and the total absence of 
pickling during the operation. 


“Pioneer” Fifty Point Carbon Steel Tube 


is safe insurance to the rider and means success to the manufac- 
turer and dealer. It is essential to a really high grade wheel. 


We invite our customers to come in on our floor and select their tube from the gen- 
eral run, and to take any piece they choose to select as a sample of excellence. 

No specially prepared samples ! 

We should be pleased to quote you discuunts on application. Send for printed matter. 


POPE TUBE COMPANY, Hartford, Conn. 


“PIONEERS” in Correct Composition. 


We also custom tan all kinds of fur skins. 
THE CROSBY FRISIAN FUR COMPANY, 





‘ ; PD eCMAILE 
The “COFFIELD” SActh% ENGINE 
has these points of superiority 
over all its competitors: Cylin- 








, durable, reliable, safe. 
ees Cataing S.A 











33 Comb, twist drill, 
thread pitch, cen- 
tre and top drill | 
gauge 
Price, 
$1.50 each. 
Gauge and 510 page catalog sent postpaid for $1.40 or 
catalog alone for 25« 
Montcomery & Co,, TOOL MAKERS, 
105 FULTON STeReerT, New Yor« City 











us, ON GUNS Tools aco att PRE 
<iTi 


© MBESLYACS CHICAGO NLUSA 












The Queen Acme No. 5 Microscope 
NEW MODEL AS PER CUT. 


The Ideal Microscope for Amateur 
Reser arch Stands une qualed for precise 
and accurate adjustments and optical 





excelience. With objectives giving from 
») to 00 diameters, in case, $35.00, 
Nend for new Microscope Catalogue B. M 


QUEEN & CO., inc. 
1011 Chestnut St., Philadelphia, Pa 


BALL BEARING AXLES AND RUB-| 
ber Tire A paper read before the Carriage Builde;s’ 
National Convention, Philadelpbia, October, 1804, show- 
it the advantage to be derived from the use of ba ' 
bearings an pneumatic tire in road vebicies Con- | 
din SCIENTIFIC AMERICAN SUPPLEMENT 

Price W cents. To be ‘had at this office and from 
owsdealere 


Acetylene Gas Lighting 


Reduced to the most Efficient, 


Safest, and Economical use. 
We claim for the NIAGARA 
the only Machine entirely Auto- 
matic in its action. Standard 
sizes from 10 to 10 lights. Larger 
sizes manufactured promptly to 
rder. Licenses granted for use 
in unoccupied territory 
Correspond witb the 


WIAGARA FALLS ACETYLENE | 


GAS MACHINE CO., 
Niagara Falls, N. Y. and Canada. 






~ GRAPH nC" 


COMMAND ! 


Ae OLUTELY THe uicResT GRADE CAMERA MADE 


an Mins 
“PER Sa riCd 


71 CANAL STR 
NEW b de) 5458 


. r r . 

SIGNALING THROUGH SPACE! 
without wires.—An article by W. Preece, describing the | 
new Marconi system of teiegraphing ‘without wires, | 
Tee SCIENTIFIC AMERICAN SUPPLEMENT | 


are always ready. 
All calibers. Either 
long OF short barrel. 
ct” Write for Descriptive Catalogue. 
SMITH & WESSON, 
14 Stockbridge St., Springfield, Mass. 





Price 10 cents. For sale by Munn & Co. and all 
newedealers 


MAIC LANTERNS] 


and STEREOPTICONS—a!! sizes, al! 
prices. VIE WS illustratin 
jroto~sqgont War Scenes, etc Sine thing for 
Church Entertainments and for illustrating sermons 
Me o with smal! capital make money giving Public 
Rahon tons, 26 page catalogue Free. 
“ALLISTER, Mile. Optician, 49 wanes &t., N. ¥. 


‘THE CYPHERS 


ZENTMAYER'’S MICROSCOPES. 






and Colleges throughout the world. 
Perfection in the Art of Microscope Making. 





all timely sub- 





scopes aud Optical Apparatus sent Free. 
Fine Instrument Making and Repairing. 


J. ZENTMAYER, 211 So.1 1th St., Phila., Pa. 











The Only Practical System of Incubation. 


Moisture Self-Supplied and Regulation Ab- 
solute. Produces Strong, Healthy Stock. 


GOES FREIGHT PREPAID. 
Send 0c. for fully lustrated Catalogue to the 
CYPHERS INCUBATOR CO. 
Box 25. Wayland, N.Y. 


CHARTER GASOLINE ENGINE 
THE MOTOR OF THE 19TH CENTURY 








. ' USED BY ANY ONE, IN ANY PLACE, FOR ANY PURPOSE 
CHARTER GAS ENGINE CO. BOX 148 STERLING iv 


der cooled economically, perfect 
and easy tubrication, speed 
| jaster and stopping 

| device and improve: 

| igniver. Can be 

| Rea with either t 
“litt” or gravity ~ 
| tems. Economica 





he wag & 
i Sede ,U. S.A 


The “Wolverine” Three Gvlinder Gas- 
oline Marine Engine. 


The only reversing and self starting 
gasoline engine on the market. Lightest 
engine for the power built. Practically 
no vibration. Absolutely safe. 
Single, double, and triple marine 
and stationary: Joesoes from % to 
30H. P. G2 Write for catalogue. 


WOLVERINE MOTOR WORKS, 
Grand Rapids, Mich. 


HOISTING ENGINES 


Bieri, on GASOLINE, 
LLATE ore RU DE 
Both Fricticn and 
| Gee ae Hoist, from 10 to W 
| H. P., for Mines. Quar- 
|ries, Docks. etc. Great 
Saving over steam, especially 
where wood, coal or water 
are scarce. Send for catalog. 
Guaranteed fully. State size 
wanted. Address Weber 
Gas and Gasoline En- 
gine Co., «2 8. W. Boulevard Kansas City, | Mo. 
























Used and indorsed by the leading Professors 


&2 Complete illustrated catalogue of Micro- 



















This beats Wind, oem. or Horse 
Power. We otter the 
WEBSTER %& pot mm horse power 


GAS ENGINE 


for $150, less i0¢ discount for cash. 
Built on interchangeable plan. Built 
of best material. Made in lots of 100 
theretore we can make the price. Box- 
ed for shipment, weight 800 pounds. 
Made for Gas or Gasoline. Also Hori- 

zontal Engines, 4 to 30 borse power. 

G2” Write for Special Catalogue. 
FG. CO., 1074 West 15th St., CHICAGO 

ye Branch, 38-D Dey Street, New York City. 


Pare Drinking Water_— 


| is always appreciated by refined 
and cleanly people But it can- 
not be obtained absolutely pure 
by boiling or filtration, 

Science has definitely settled 
that question. 


The Ralston Still 


is daily saving the lives of hun- 

dreds of people from Typhoid 
Fever and Dysentery, and 
that is just why it has been of 

ticially indorsed by the Ralston 
Health Club of America. More 
of these Stills used by the Gov- && 
ernment than all other makes 
combined. Send for Illustrated 
Catalog, free for the asking. 

THE BAILEY MFG. CO., 54 Maiden Lane, New York. 


HALF A CENTURY OF CYCLES.—AN 
intenestten Uistegy of of aang cycle from its origin up to tbe 
resent time crank - driven bicyele. The 
Ppone-shaker " and ite sh, The tricycle. The 
modern wheel. Cycle building a science. Points of im- 
provement. The pneumatic tire. A ban foot 
eycle. With 9 illustrations. Contained my , t *— 
AMERICAN SUPPLEMENT, No. 101°. Price » cents. 


JESSOP” $3 STEEL": set] 











PRINTING IN KS 


SCIENTIFIC AMERICAN is uae with CHAS, 


ENEU JOHNSON & CO.’S IN‘, 
8ts., Philadelphia, and 47 Rose Si.,opp. sDuane, New Tors 


16 Mili Street, Rochester, N. Y. 
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